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Abstract 
This thesis presents the results of four field research projects I completed to 
meet the competency requirements of the Masters of Philosophy (Applied 
Epidemiology) at the Australian National University from February 2015 to 
December 2016. During this period I was employed as the Epidemiologist for 
Médecins Sans Frontières (MSF) in New Delhi, India. 
 
Data Analysis: The validation of mental health screening instruments in the 
Kashmir Valley, India. This data analysis resulted in validated cut-off scores for 
the Hopkins Symptoms Checklist-25 for anxiety and depression for use in the 
Kashmiri population. Validated cut-off scores were subsequently used to 
estimate the prevalence of symptoms of anxiety and depression from survey 
data. For the first time, mental health practitioners have culturally adapted, 
translated and validated mental health screening tools for use in the primary 
care setting to facilitate early detection and referral. 
 
Epidemiology Project: Estimating the prevalence of depression, anxiety and 
posttraumatic stress related symptoms in the Kashmir Valley and access to 
mental health services: Mixed methods research, 2015. The burden of mental 
distress and overt gap in service delivery found in the Kashmir Mental Health 
Survey and focus group discussions highlighted the need for a comprehensive, 
decentralised and integrated approach to mental health care in the Kashmir 
Valley. Based on the results a working group was established to implement 
programmatic and policy change recommended by key mental health 
stakeholders. In collaboration with these stakeholders, MSF plan to implement 
a community based model of care in 2017.  
 
Evaluation of a Surveillance System:  Evaluation of the Nigerian Emergency 
Response Unit Surveillance (NERU) System, 2016. This evaluation 
demonstrated the effectiveness of an integrated surveillance system where 
collaboration between the Ministry of Health and a Non-government 
Organisation can be used to strengthen current national systems, and ensure 
rapid response to diseases with outbreak potential. The evaluation provides 
recommendations for both the Nigerian Emergency Response Unit and other 
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MSF Emergency Response Units (ERUs) for implementation or improvement 
of disease surveillance systems.  
 
Outbreak Investigation: Investigating an outbreak of sepsis in a Médecins Sans 
Frontières run neonatal intensive care unit in Pakistan, 2016. Findings from this 
investigation showed that high mortality in a neonatal intensive care unit in 
Pakistan was attributable to ineffective antibiotic protocols and not due to an 
outbreak of a specific pathogen as originally suspected. The treatment 
algorithms for neonatal sepsis were revised based on the findings from this 
investigation. This investigation highlighted the need for community-based and 
hospital-based surveillance of antimicrobial resistance patterns of pathogens 
causing neonatal sepsis. 
 
In this thesis I also provide an overview of my placement with MSF as an MAE 
scholar and present two teaching sessions conducted in the course of my MAE 
while highlighting other teaching and capacity building roles I have actively 
been engaged in during my placement. 
 
This thesis illustrates the utility of field epidemiology in informing policy and 
programmatic activities in the context of international humanitarian health care. 
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Chapter guide 
This thesis is structured in six chapters. Chapters’ two to five commence with 
a preface providing a brief background to the project, my role in the 
investigation and key lessons learnt. The preface also includes a summary of 
public health impact and acknowledgement of the contribution of others to the 
project. 
 
Chapter one provides an overview of my field placement with Medecins Sans 
Frontieres (MSF) and outlines the core competency requirements of the 
Masters of Applied Epidemiology (MAE).  
 
Chapter two presents the data analysis I undertook during the study, 
Validation of mental health screening instruments in the Kashmir Valley, India. 
In the chapter I discuss the methodology used to estimate culturally specific cut 
points on two psychometric screening tools. The chapter includes a manuscript 
accepted for publication in a peer reviewed journal and a conference 
presentation. 
 
In Chapter three I present the epidemiological study titled, Prevalence of 
depression, anxiety and posttraumatic stress related symptoms in the Kashmir 
Valley: a cross sectional study. The chapter includes a manuscript accepted 
for publication in a peer reviewed journal and a conference presentation. 
 
In Chapter four I present the final report on an evaluation of a public health 
surveillance system used by MSF in Nigeria to identify outbreaks of measles, 
cholera and cerebrospinal meningitis. 
 
Chapter five presents the analysis and final report of the investigation into a 
suspected outbreak of sepsis in a neonatal intensive care unit in Quetta, 
Pakistan.   
 
Chapter six provides a summary of teaching and capacity building activities I 
was involved in during my placement.  
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All appendices and references are provided at the end of the respective chapter 
to which they are related. 
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Introduction 
This chapter provides an introduction to my field placement and the four 
projects undertaken to meet the core course competencies of the Masters of 
Applied Epidemiology (MAE). In addition I also provide a summary of extra 
activities I undertook related to the area of field epidemiology during my 
placement with Médecins Sans Frontières (MSF). 
 
 
Overview of Field Placement 
MSF is an independent, international medical relief organisation aiding victims 
of armed conflict, epidemics, natural and man-made disasters, and social 
marginalization. MSF currently has more than 3500 missions in over 60 
countries. 
 
In India MSF has three operational sections (operational centres - Amsterdam, 
Brussels and Madrid) working on a variety of projects targeting marginalised 
populations [2]. I was employed as the Mission Epidemiologist for MSF-OCA 
(Operational Centre Amsterdam) in New Delhi at the beginning of December, 
2014. MSF-OCA is operational in four states in India; Kashmir, Manipur, New 
Delhi and Chhattisgarh.  
 
MSF is in Kashmir to assist the population that have been seriously affected by 
the consequences of the ongoing conflict for 25 years and who continue to 
suffer as a result of the intense internal political, social and economic impact. 
The MSF team offer counselling services in four districts of the Valley with the 
objective to improve mental health in the Kashmiri population. 
 
The MSF program in Manipur provides treatment for people living with human 
immunodeficiency virus (HIV) and acquired immune deficiency syndrome 
(AIDS), tuberculosis (TB), multi-drug resistant tuberculosis (MDR-TB), and 
hepatitis C virus (HCV). The MSF program in Moreh (on the Burmese border) 
provides health care services to a specific neglected population which are 
unable to access health care in India (due to being of Burmese nationality) but 
who also do not have access to HIV or MDR-TB treatment in Myanmar. 
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In 2015 MSF opened a Sexual Gender Based Violence (SGBV) clinic in a slum 
area of North Delhi with the aim of providing comprehensive treatment and care 
to victims of sexual violence. 
 
The state of Chhattisgarh has experienced a long standing conflict between the 
Indian government forces and Maoists groups related to deep-rooted issues of 
governance, political power and the use of mineral resources. The population 
lives in an underdeveloped, forested interior area with no Ministry of Health 
medical services or educational facilities. The overall objective of MSFs project 
is to reduce morbidity and mortality in neglected, conflict affected populations 
of Bijapur district, Chhattisgarh. The team provide primary health care, 
reproductive health care including obstetric and neonatal care and inpatient 
paediatric care in Bijapur town. 
 
 
 
Summary of MAE core course requirements 
In order to demonstrate competence in applied epidemiology I was required to 
complete four projects;  
1. To analyse a public health dataset.  
2. To design and to conduct an epidemiological study.  
3. To evaluate or establish a surveillance system.  
4. To investigate an acute public health problem or threat. 
In addition I was also required to prepare an advanced draft of a publication for 
a peer reviewed journal, to construct a research summary for a lay audience, 
deliver a presentation at a national or international conference and facilitate a 
teaching session related to field epidemiology. Table 1 provides a summary of 
my MAE projects and core course competencies.
  
 
 
 
Table 1.0: Summary of the Masters of Applied Epidemiology projects and core course competencies 
 
Analysis 
of a public 
health 
dataset 
Epidemiological 
study 
Evaluation  
of a 
surveillance 
system 
Investigation 
of an acute 
public 
health 
problem 
Review of 
the 
literature 
Oral 
conference 
presentation 
Late draft of 
peer-review 
publication 
Summary 
for lay 
audience 
Teaching 
Chapter 2: Validation 
of Mental Health 
Screening Instruments 
in the Kashmir Valley, 
India 
X X   X X X   
Chapter 3: Prevalence 
of depression, anxiety 
and posttraumatic 
stress related 
symptoms in the 
Kashmir Valley – a 
cross sectional study, 
2015 
X X   X X X X X 
Chapter 4: Evaluation 
of the Nigerian 
Emergency Response 
Unit Surveillance 
System, 2016 
X  X  X     
Chapter 5: 
Investigation of a 
suspected outbreak of 
sepsis in an MSF run 
neonatal intensive care 
unit, Quetta Pakistan 
X   X X     
Chapter 6: Teaching 
and capacity building 
        X 
    
 
 
Chapter One: Thesis Overview                                                                                         Page 17  
 
 
Summary of public health impact 
The research project, Validation of mental health screening instruments in the 
Kashmir Valley, India, provided, mental health practitioners working in Kashmir 
with culturally adapted, translated and validated mental health screening tools 
for assessing symptoms of depression, anxiety and posttraumatic stress 
disorder (PTSD). These tools can be used by trained primary health care 
workers to facilitate early detection and referral.  
 
The epidemiology project, a mixed methods study measuring the Prevalence 
of depression, anxiety and posttraumatic stress related symptoms in the 
Kashmir Valley – a cross sectional study, 2015, has had a significant public 
health impact. Based on the quantitative and qualitative findings mental health 
stakeholders met in Kashmir to formulate recommendations for policy and 
programmatic change (these are provided in the Annex of Chapter three). At 
this meeting a working group was established to direct the implementation of 
these recommendations. The survey results also led to the review of MSF 
programmatic activities in Kashmir. In collaboration with other stakeholders, 
MSF plan to implement a community based model of care in 2017. The 
collaboration this research and the validation study required, with other mental 
health stakeholders in the Kashmir Valley, restored a working relationship 
which has led to increased dialogue between stakeholders and a renewed 
commitment to work in collaboration to address the mental health needs of the 
population in Kashmir. An additional impact was the increased sensitization of 
the 53 university graduates who worked as survey interviewers on this study. 
Many expressed a desire to work with their communities after hearing of 
peoples suffering while conducting interviews. This study adds to empirical 
knowledge on the long-term impact on the mental health of populations affected 
by conflict. 
 
The Evaluation of the Nigerian Emergency Response Units (NERUs) 
surveillance system, 2016, generated recommendations for the improvement 
of the Nigerian Emergency Response Unit and other MSF Emergency 
Response Units (ERUs) for implementation or improvement of disease 
surveillance systems.  
 
    
 
 
Chapter One: Thesis Overview                                                                                         Page 18  
 
 
The Investigation of a suspected outbreak of sepsis in an MSF run neonatal 
intensive care unit (NICU) in Quetta, Pakistan showed that high mortality in the 
NICU was attributable to ineffective antibiotic protocols and not due to an 
outbreak of a specific pathogen as originally suspected. The treatment 
algorithms for neonatal sepsis were revised based on the findings from this 
investigation. This investigation highlighted the need for community-based and 
hospital-based surveillance of antimicrobial resistance patterns of pathogens 
causing neonatal sepsis. 
 
Summary of additional field epidemiology activities during the MAE 
While fulfilling the requirements of the MAE I was also employed in the role of 
Mission Epidemiologist for the four projects run by MSF-OCA in India. I provide 
an outline below of additional responsibilities and activities I undertook during 
this period related to field epidemiology. 
 
New Delhi sexual gender based violence (SGBV) project 
- I developed a data tool for the collection of routine clinical data for the SGBV 
vertical programs in Haiti and India. This involved working with teams in 
India and Haiti to identify common variables for two very different contexts. 
- I assisted with the development of a research protocol; Seeking care for 
sexual and gender-based violence: knowledge, attitudes, practices (KAP) 
and perceptions in the MSF catchment areas of India, North Delhi. A mixed 
methods study. 
Public Health Impact 
The KAP survey will serve to inform the development of information, education 
and communication (IEC) material for communities living in the clinic catchment 
area.  
 
Manipur project 
- I undertook a data management review in the Manipur project, the outcome 
of which was the employment of a project epidemiologist, data manager, 
data clerk and the temporary employment of a second data clerk whose 
primary role was to clean the HIV database. 
- I worked closely with the team on improving systems for data management 
to improve data quality. 
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- I also worked in consultation with the team to establish operational research 
goals. 
Public Health Impact 
The cleaned data will be analysed to provide an understanding of patient 
characteristics, treatment and outcomes. Findings will act as a form of 
monitoring and evaluation of programmatic activities. The aim is also to publish 
retrospective cohort analysis on specific topics of interest, where there is a 
knowledge gap in empirical literature. 
 
Tasks specific to Hepatitis C / HIV co-infection 
- I was the site principal investigator for India-Manipur as part of a larger 
multicentric research project led by medical epidemiologist, Anne Loarec 
from Epicentre, Multicentre longitudinal cohort to evaluate Hepatitis C 
treatment effectiveness in HIV co-infected patients.  
- I co-wrote the India specific research protocol for Manipur. 
- I negotiated the complex ethics review submission process involving 
collaborative studies with foreign organisations in India. This protocol 
received local ethics review board (ERB) approval in January 2017. 
- I was responsible for the implementation of the newly developed data 
collection tool, HepaMUD (developed by Epicentre). Staff training, quality 
management and recommendations for improvement. 
Public Health Impact 
The initiation of the HCV/HIV co-infection treatment program with newly 
developed direct acting antiretroviral (DAA) drugs is the first program of its kind 
in India. Data from this study will serve to inform policy makers and advocate 
for the role out of HCV treatment in co-infected individuals. Scientific papers 
published from this study will also add to the limited empirical literature of the 
effectiveness of HCV treatment and HCV treatment outcomes in HIV co-
infected injecting drug users (IDUs). 
 
Tasks specific to Multi-drug resistant tuberculosis (MDR-TB) 
- I cleaned the MDR-TB database which I then handed over to the project 
epidemiologist. 
- I was a co-investigator on the study titled, Treatment effectiveness of 
multidrug resistant tuberculosis in a resource poor domically care setting 
Manipur, India: A mixed methods study. 
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Public Health Impact 
Results from the analysis of the treatment outcomes for MDR-TB treatment will 
be used to advocate for policy change on MDR-TB treatment in India. 
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Preface 
Background 
In 2013 Médecins Sans Frontières (MSF) India proposed to conduct a mental 
health survey in the Kashmir Valley in order to provide updated figures on the 
prevalence of mental distress in the population. A previous survey conducted 
by MSF in 2005 (1, 2) continued to be quoted in the media as a source for 
information on the mental health status of the Kashmiri population. The country 
management team and Kashmir project staff were interested in conducting a 
repeat survey in order to obtain more recent data, with which to inform and 
direct the MSF mental health project in Kashmir.  In addition this data would 
also be used to advocate for an increase in mental health services in the valley. 
 
MSF wished to conduct a scientifically robust study specifically looking the 
prevalence of depression, anxiety and posttraumatic stress symptoms in the 
Kashmiri population.  A review of the literature on measuring the prevalence of 
mental distress in conflict affected populations highlighted the importance of 
using culturally adapted, translated and validated instruments in order to 
produce representative results. Discussions with mental health stakeholders in 
Kashmir and a digital search failed to identify any validated screening 
instruments for symptoms of mental illness for the Kashmiri population. 
Therefore prior to the survey being conducted it was necessary to first culturally 
adapt, translate and validate screening instruments for the Kashmiri context. 
While the design of this separate research study was carried out prior to my 
admission into the MAE the analysis of the data was one of my first roles as an 
MAE student. This chapter presents the analysis of the validation research 
data. 
 
The methodology and results of the validation are presented as a late draft of 
a manuscript prepared for the journal of Transcultural Psychiatry, this 
manuscript makes up the body of this chapter. The manuscript has been re-
submitted after incorporating feedback from reviewers. I presented the 
methodology of the cultural adaptation and translation of the screening 
instruments at the MAE Scholars Reports from the Field Seminar at NCEPH, 
ANU on the 27th August 2015. My colleague, Shabnum Ara (MSF clinical 
psychologist, Kashmir) presented the validation methodology at the Médecins 
Sans Frontières Scientific Day, on the 8th May 2015.  
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My role 
I was the lead researcher recruited mid-2014 to establish the research 
protocols and conduct the cross-sectional mental health survey. I was 
responsible for the preliminary desk research, liaising with collaborators, writing 
the research protocol, submission to local and international ethics committees, 
designing the questionnaire, recruitment and training of enumerators, setting 
up the data collection methods and monitoring quality throughout the data 
collection period.  In addition I was also responsible for data analysis, the 
construction of the final report and dissemination of results. However, I did not 
work in isolation; I worked within a supportive team in Kashmir, Delhi, 
Amsterdam and ANU who all provided invaluable assistance and guidance 
throughout the various phases of the research. 
 
This data analysis and interpretation of results was conducted with the 
assistance of Cono Ariti (Medical Statistician, London School of Hygiene and 
Tropical Medicine, LSHTM) and Annick Lenglet (Epidemiology Advisor, MSF-
OCA, Amsterdam). Professor Catherine D’Este (Statistician, NCEPH, ANU) 
also provided guidance on the Receiver Operating Curve (ROC) analysis. 
 
Lessons learned 
This was overall a valuable learning opportunity, complete with challenges and 
rewards. While I will discuss the lessons learnt from the validation and survey 
in Chapter 3, here I highlight what I learnt specifically related to the analysis of 
the validation data. 
- The benefits of digital data collection – immediate daily access to data 
facilitated data monitoring and quality checks. An added benefit was the 
ability to develop do files for data cleaning, coding and analysis during data 
collection, enabling a shorter period between end of data collection and 
dissemination of results. 
- The benefit of the data analysis plan. I had constructed a data analysis plan 
prior to commencing the research based on the literature and advice from 
experts. This proved beneficial in guiding me during various stages of the 
research process. 
- I learnt how to conduct a ROC analysis for the validation of screening 
instruments using a gold standard reference. The technical principles I have 
learnt I am sure I will use again in the future. 
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- In addition to the statistical analysis skills I developed I realised the 
importance of the cultural adaptation and translation of screening 
instruments for use in cross-cultural settings. Screening instruments 
developed in one context may not be relevant for use in another cultural 
group. 
- I saw first-hand how a direct translation of a screening instrument can lead 
to misunderstanding and biased results. By culturally adapting term to the 
context it is possible to convey the same meaning, whereas a direct 
translation may result in a completely different meaning and thereby the 
introduction of misclassification and measurement bias. 
 
Public health impact 
The result of the data analysis has provided the Kashmiri population with a 
culturally adapted, translated and validated instrument.  The data analysis 
showed that an estimation of depression, anxiety and posttraumatic stress 
related symptoms based on conventional cut points would result in a high rate 
of false negatives, underestimating the burden of disease in the Kashmiri 
population.  This is particularly significant in light of the cross-sectional 
population survey that was planned. Had we not gone through this process any 
prevalence estimations based on conventional cut point scores would not have 
been representative of the true situation in Kashmir. 
 
In addition to facilitating representative estimates from our planned population 
survey, the validation of the screening instruments has also provided Kashmiri 
health care workers with a cultural instrument for measuring symptoms of 
mental distress in their population for the first time. These instruments can now 
be used in health care settings to identify people at risk or in need of referral; 
an important contribution in a context where mental illness is largely undetected 
with patients spending time and money being referred to various medical 
specialties before finally being referred to a psychiatrist. 
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Abstract 
Background: At the time this study was undertaken there was no known 
validated instrument for measuring depression, anxiety or posttraumatic stress 
symptoms in the Kashmiri population. The primary aim of this study was to  
culturally adapt, translate and validate the Hopkins Symptom Checklist-25 
(HSCL-25) and the Harvard Trauma Questionnaire-posttraumatic stress 
symptoms checklist (HTQ-16) prior to use in a cross-sectional mental health 
population survey in the Kashmir Valley. 
 
Methods: Cultural adaptation and translation of the HSCL-25 and the HTQ-16 
followed van Ommeren's principle of using multiple forms of validity. The 
HSCL-25 and HTQ-16 were compared against a 'gold standard' structured 
psychiatric interview, the Mini International Neuropsychiatric Interview (MINI). 
Interviews were conducted with 290 respondents’ recruited using consecutive 
sampling from general medical out patients departments in five districts of the 
Kashmir Valley. Receiver Operating Characteristics (ROC) analysis was used 
to estimate the cut point with optimal discriminatory power based on sensitivity 
and specificity. 
 
Results: Internal reliability of the HSCL-25 was high (Cronbach’s alpha 
(α)=0.92, Intraclass Correlation Coefficient (ICC)=0.75), with an estimated 
optimal cut point of 1.50, lower than the conventional cut point of 1.75. 
Separation of the HSCL-25 into subscales demonstrated a difference in the 
estimated cut point for the anxiety subscale and the depression subscale, 1.75 
and 1.57, respectively. Too few respondents were diagnosed with 
posttraumatic stress disorder (PTSD) during structured psychiatric interview, 
and therefore the HTQ-16 was unable to be validated despite the fact that high 
internal reliability was demonstrated (α=0.90).   
 
Conclusions: This study verified the importance of culturally adapting and 
validating screening instruments in particular contexts. The use of the 
conventional cut point of 1.75 would likely have misclassified depression in our 
survey, leading to an under estimate of this condition. 
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Introduction 
This chapter describes the analysis conducted during the cultural adaptation, 
translation and validation of the Hopkins Symptoms Checklist (HSCL-25) for 
depression and anxiety and the Harvard Trauma Questionnaire Checklist 
(HTQ-16) for posttraumatic stress disorder. Kashmiri specific cut point values 
estimated. The main focus of the chapter is on the methodology and analysis, 
therefore this chapter does not provide detail on the context in which the study 
was conducted, for this the reader can refer to Chapter three.  
 
In this chapter I provide a brief literature review on the methodology used in the 
validation. This is followed by a manuscript accepted for publication in a peer 
reviewed journal which reports the results of the analysis of the validation 
dataset.  
 
Study Rationale 
The lack of a consistent theoretical framework for assessment of psychological 
suffering has led to methodological heterogeneity across studies conducted in 
conflict affected populations, restricting the comparability of results and 
subsequently demonstrating unexplained variance in mental health outcomes. 
A meta-analysis of a systematic review of empirical research on mental health 
in conflict affected populations estimated prevalence of depression in 181 
surveys across 40 source countries, ranging from 3.0%-85.5%.(3) Steel (3), 
attributes these differences to methodological factors, with specific reference 
to sampling and diagnostic instruments. A limitation of the review was that it 
did not consider the extent to which an instrument had been cultura lly validated 
for the population studied. Given that research has shown that culturally 
validated instruments decrease the overestimation of prevalence of psychiatric 
symptomology (4), validation is an essential step in improving methodological 
rigour when conducting mental health assessments in conflict affected settings. 
 
At the time this study was undertaken there was no known validated instrument 
for measuring depression and anxiety in the Kashmiri population. The 
validation of screening instruments was a necessary phase in preparation for 
a Valley-wide household survey; in addition the validated instruments would 
also contribute to efforts to improve the screening and detection of mental 
health problems in the clinical setting in Kashmiri. 
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There are a plethora of psychometric questionnaires used to screen for 
depression, anxiety and posttraumatic stress disorder (PTSD) (5-7). However, 
many of these have been developed for North American or European 
populations and have not necessarily been validated in a range of settings. Cut 
point values established in Western populations may not be comparable with 
other cultural settings and may lead to misclassification and incorrect 
prevalence estimates.(4, 8) While it is recommended that indigenous 
instruments are developed for each unique cultural context in order to capture 
culturally unique expressions of mental distress (9), this process requires 
extensive ethnographic research which is beyond the scope and resources for 
many researchers.(10, 11) A recognised legitimate alternative is to culturally 
adapt and translate Western instruments in order to capture local constructs, 
expressions and understanding of symptoms of mental distress. (9, 12-14) 
Once this process has been completed it is then necessary to validate a 
culturally specific cut point (8), which may be higher or lower than that originally 
established when the instrument was first developed. Cut points for an 
instrument can vary substantially from one culture or context to another. (15, 
16) 
 
In the absence of culturally appropriate instruments, screening for mental 
health and psychosocial problems is difficult and the use of non-validated 
instruments in that cultural context generates inaccurate prevalence estimates 
which may lead to inappropriate programming and resource prioritisation.(11, 
14,15) In order to accurately determine who is most at risk and to inform policy 
and psychosocial programme planning it is important that screening 
instruments for a range of mental health conditions are culturally adapted and 
validated to the context in which they are to be used.(12,13) 
 
Psychometric screening instruments typically measure emotional symptoms 
associated with mental distress or a specific mental disorder. Such instruments 
are used to facilitate detection of probable cases for referral to mental health 
professionals; therefore they determine the likelihood of mental disorder, but 
are not diagnostic. A clinical diagnosis can only be made by a psychiatrist 
following clinical assessment and interview (i.e. the gold standard).  
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In the Validation of Mental Health Screening Instruments in the Kashmir 
Valley, India research study two psychometric screening instruments were 
culturally adapted, translated and validated, the Hopkins Symptoms Checklist 
(HSCL-25) for depression and anxiety and the Harvard Trauma Questionnaire 
(HTQ-16) for posttraumatic stress disorder. 
 
The HSCL-25 and HTQ-16 
The HSCL-25 is composed of 25 items with 10 items assessing symptoms of 
anxiety and a further 15 assessing symptoms of depression. Individuals rate 
each item using a 4-point Likert scale with categories of response being: 'never 
or no', 'sometimes', 'often', 'always'.(8) Three scores are calculated from the 
responses; the depression score is the average of the 15 depression items, the 
anxiety score is the average of the 10 anxiety items and the total score is the 
average of all 25 items.(8) The HTQ-16 is a checklist comprising of 16 items 
rated on a 4 point Likert scale with the following categories: 'never or no', 
'sometimes', 'often', 'always'.(8) The PTSD score is calculated from averaging 
the scores of all 16 items.(6) The culturally adapted and translated HSCL-25 
and HTQ-16 screening instruments were administered via interview by four 
MSF Kashmiri clinical psychologists and responses entered electronically on 
tablets. 
 
The gold standard clinical interview 
The Mini International Neuropsychiatric Interview (MINI) is a short structured 
diagnostic interview, designed for epidemiological studies and based on the 
DSM-IV and the International Classification of Diseases (ICD-10).(47) It is often 
used as the 'gold standard' for the validation of other psychiatric scales.(4,15)  
The MINI is a reliable and valid diagnostic instrument that has been 
successfully used by psychiatrists in the Kashmiri context.(39,44,45) The 
administration of the interview takes about 15 minutes and has been validated 
against other standardised diagnostic interviews, including the Composite 
International Diagnostic Interview (CIDI) and the Structured Clinical Interview 
for DSM Disorders (SCID).(47) The MINI was administered by four Kashmiri 
psychiatrists during the validation study as the gold standard clinical interview.  
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Methods 
Establishing a cut point 
The ability of the screening instrument to discriminate between individuals with 
and without disease is measured by the area under the Receiver Operating 
Characteristic (ROC) curve.(17, 18) The ROC curve is a graphical 
representation of the true positive rate (sensitivity) against the false positive 
rate (1-specificity) for various possible cut points (17, 18) of the instrument to 
be validated, relative to a gold standard. If perfect discrimination were possible, 
where the cut point yields 100% sensitivity and 100% specificity, identifying all 
true positive and true negative cases of disease, the Area Under the Curve 
(AUC) would equal 1.(18) The optimal cut point in psychometric screening 
instruments is recognised as the value with the highest specificity value, which 
is not higher than sensitivity and an AUC above 0.7.(19) 
 
The Youden index is a summary measure of the performance of the screening 
instrument, measuring the difference between the true positive rate and the 
false positive rate (Figure 2.0).(20) The index measures the effectiveness of a 
diagnostic marker in addition to providing an optimal cut point from the ROC 
curve.(21)  
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Figure 2.0: Illustration of the Youden index in relation to the Receiver 
Operating Curve. Michils, 2009:4 (20) 
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In this analysis I constructed a ROC curve for the anxiety and depression 
subscales of the HSCL-25 and utilised the Youden index, to estimate the 
optimal cut point of both sub scales. This was not conducted for the HTQ-16 
due to the limited number of respondents classified as having PTSD by the 
psychiatrist administered gold standard MINI interview. 
 
Measuring reliability and validity 
In order for a psychiatric screening instrument to be recognised as both reliable 
and valid it must provide reproducible responses that accurately measure what 
they purport to measure. This can be assessed in multiple ways. 
 
Inter-rater reliability 
An indication of reliability is the extent to which results are reproducible.(18) 
This can be measured by examining the agreement between different 
observers and between replicate measurements taken at different points in 
time.(18) In 1960 Cohen derived the Kappa coefficient to assess the level of 
agreement and reproducibility between two categorical variables, providing the 
proportion of agreement that would be expected purely by chance.(17, 18) 
Where there is complete agreement kappa (ϰ) is equal to 1, and when there is 
no agreement then ϰ is equal to 0.(18) In the situation where there is less 
agreement than would be expected by chance alone then the value of ϰ would 
be negative.(18) Table 2.0 illustrates the Kappa value and classicisation of 
agreement.(18) 
 
 
Table 2.0: Classicisation of agreement of Kappa values 
Kappa value Accepted level of agreement 
>0.75 Excellent agreement 
0.4-0.75 Fair to good agreement 
<0.4 Poor agreement 
 
 
According to Gwet (17), the strengths of the Kappa coefficient lie in its ability to 
correct the percent agreement for chance agreement in a relatively simple 
manner. The main limitation of the Kappa statistic is the occurrence of a  
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paradox identified by Feinstein and Cicchetti (22), where the prevalence of the 
outcome is high or low the Kappa would yield a low value despite raters 
showing high agreement.(17) With this limitation known the Kappa statistic 
remains the most common measure of inter-rater reliability.(17, 18) 
 
The Kappa coefficient was calculated to assess inter-rater reliability among 
psychiatrists conducting the MINI clinical interview as the gold standard clinical 
diagnostic interview on which cut points were based. 
 
Test re-test reliability 
To measure the level of agreement among raters when ratings are continuous 
quantitative measurements the Intraclass Correlation Coefficient (ICC) is 
estimated.(17, 18) By definition, the ICC is the correlation coefficient between 
the two quantitative scores associated with the same subject but with two raters 
(17) or the amount of measurement error combined with the variation of 
measurements between individual raters.(18) The ICC ranges from 0 to 1, 
where a value of 1 indicates complete reliability and the value of 0 indicating 
no reliability (17), ICC values above 0.65 indicate good reliability.(7,9,16) 
 
Internal consistency 
A measure of internal reliability is the degree to which a group of questions or 
items collecting similar information from different perspectives is correlated, 
referred to as internal consistency reliability.(17) The measurement of internal 
consistency in psychometrics assesses the extent to which all questions 
contribute positively to measuring the same construct.(17) The most commonly 
used statistical measure for internal consistency reliability is Cronbach’s alpha 
(α).(17) In the case where items are internally consistent the value of α will be 
equal to 1; if items are inconsistent α will be 0 or close to 0. 
 
It is important to note that Cronbach’s alpha is influenced by the number of 
items included in the calculation.(17) The larger the number of items the higher 
α will be expected to be, therefore questionnaires based on a higher number 
of items will be perceived as more reliable than those with less items.(17) In 
addition Cronbach’s alpha does not take into consideration the dimensionality 
of the items in the questionnaire.(17) In a screening instrument with more than 
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one dimension; such as the HSCL-25 which measures anxiety and depression, 
Cronbach’s alpha should be calculated for each construct separately (10 
anxiety items and 15 depression items).(17) Combining all items will artificially 
increase α due to the larger number of items in the calculation.(17) An alpha of 
0.7 is considered to be an acceptable reliability coefficient and 0.9 or larger a 
reflection of excellent reliability.(18) 
 
The Kashmir HSCL-25 and HTQ-16 validation dataset 
The Kashmir HSCL-25 and HTQ-16 validation dataset was created during the 
electronic upload of questionnaire responses in the data collection phase of the 
Validation of Mental Health Screening Instruments in the Kashmir Valley, 
India research study. Data were uploaded to a secure server at the end of each 
data collection day. At the completion of the data collection period I downloaded 
the final dataset, cleaned and coded data and began the analysis in 
accordance with my pre-established data analysis plan. 
  
   
 
Chapter 2: Data Analysis  Page 40 
 
Manuscript  
 
Validation of Mental Health Screening Instruments in the Kashmir 
Valley, India. 
 
Housen, T.1 2, Lenglet, A.3, Ariti, C.4, Ara, S.5, Shah, S.6, Dar, M.7, Hussain, A.7, 
Paul, A.5, Wagay, A.5, Shah, A 5 , Viney, K.,2, Janes, S.1, Pintaldi, G.3 
 
1Médecins Sans Frontières Holland, India 
2Australian National University, Canberra 
3 Médecins Sans Frontières Holland, Netherlands 
4London School of Hygiene and Tropical Medicine, United Kingdom 
5 Médecins Sans Frontières Holland, Srinagar 
6University of Kashmir Department of Psychology, Srinagar, India 
7Institute of Mental Health and Neurosciences, Srinagar, India 
 
Accepted for publication in Transcultural Psychiatry on 24th July 2017. 
 
Corresponding Author: Dr. Tambri Housen, Epidemiologist, Médecins Sans 
Frontières (MSF) Holland, India / Australian National University, Australia 
 
Acknowledgements 
The authors would like to express gratitude to Nontas Papadimitriou for his 
assistance with converting the questionnaire into an electronic version 
facilitating the use of tablets in data collection. The authors also wish to express 
thanks to Akke Boere for her support for the project and the people of the 
Kashmir Valley for freely giving their time to be interviewed.  Further we wish 
to thank Professor Cate D’Este and the three reviewers for their constructive 
comments leading to the improvement of this manuscript. 
 
  
   
 
Chapter 2: Data Analysis  Page 41 
 
Abstract 
Objective: To culturally adapt, translate and validate the Hopkins Symptom 
Checklist-25 (HSCL-25) and the Harvard Trauma Questionnaire-posttraumatic 
stress symptoms checklist (HTQ-16) prior to use in a cross-sectional mental 
health population survey in the Kashmir Valley. 
 
Methods: Cultural adaptation and translation of the HSCL-25 and the HTQ-16 
followed van Ommeren's principle of using multiple forms of validity. The 
HSCL-25 and HTQ-16 were compared against a 'gold standard' structured 
psychiatric interview, the Mini International Neuropsychiatric Interview (MINI). 
Interviews were conducted with 290 respondents’ recruited using consecutive 
sampling from general medical out patients departments in five districts of the 
Kashmir Valley. Receiver Operating Characteristics (ROC) analysis was used 
to estimate the cut point with optimal discriminatory power based on sensitivity 
and specificity. 
 
Results: Internal reliability of the HSCL-25 was high (Cronbach’s alpha 
(α)=0.92, Intraclass Correlation Coefficient (ICC)=0.75), with an estimated 
optimal cut point of 1.50, lower than the conventional cut point of 1.75. 
Separation of the instruments into subscales demonstrated a difference in the 
estimated cut point for the anxiety subscale and the depression subscale, 1.75 
and 1.57, respectively. Too few respondents were diagnosed with 
posttraumatic stress disorder (PTSD) during structured psychiatric interview, 
and therefore the HTQ-16 was unable to be validated despite the fact that high 
internal reliability was demonstrated (α=0.90).   
 
Conclusions: This study verified the importance of culturally adapting and 
validating screening instruments in particular contexts. The use of the 
conventional cut point of 1.75 would likely have misclassified depression in our 
survey, leading to an under estimate of this condition. 
 
Keywords: depression, anxiety, posttraumatic stress, instrument validation, 
Kashmir Valley, mental health, HSCL-25, HTQ-16. 
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Introduction 
Conflict and natural disasters expose populations to significant psychological 
and social distress. Mental health and psychosocial care are recognised by the 
World Health Organization (WHO) as a fundamental component of the public 
health response to humanitarian emergencies and are increasingly being 
integrated into response measures.(23) In order to accurately determine who 
is most at risk of mental illness and to inform programme planning it is vital that 
screening instruments for a range of mental health conditions are culturally 
adapted and validated.(23, 24) The majority of screening instruments for signs 
of psychological distress have been developed for North American or European 
populations and have not necessarily been validated in a range of settings. In 
the absence of culturally appropriate tools, screening for mental health and 
psychosocial problems is difficult and the use of non-validated instruments in 
that cultural context generates inaccurate prevalence estimates of these 
conditions.(3, 25, 26) 
 
The Hopkins Symptom Checklist for Depression and Anxiety (HSCL-25) and 
the Harvard Trauma Questionnaire Post Traumatic Stress Checklist (HTQ-16) 
have been frequently used in transcultural research, specifically in conflict-
affected contexts.(4, 27-30) The HSCL-25 was originally designed by Parloff, 
Kelman and Frank at Johns Hopkins University in the 1950s.(31) It was created 
specifically for detecting anxiety and depression in the primary care setting. 
The HTQ-16, one component of the Harvard Trauma Questionnaire, developed 
by Mollica et al. (32), measures emotional symptoms associated with trauma. 
Derived from the Diagnostic and Statistical Manual of Mental Disorders (DSM-
IV) criteria for posttraumatic stress disorder (PTSD), this 16-point checklist is 
often used in isolation as a screening instrument for signs and symptoms of 
PTSD.(33, 34) These tools are used as screening instruments to facilitate 
detection of probable cases for referral to mental health professionals; however 
they are not diagnostic tools. A clinical diagnosis can only be made by a 
psychiatrist following clinical assessment and interview (i.e. the gold standard).  
 
Both tools use cut points to determine whether persons meet the criteria for 
anxiety, depression and PTSD. Internationally recognised cut points exist for 
both tools; for the HSCL-25 a conventional cut point of 1.75 is currently used 
as a combined score measuring mental distress or as an individual cut point 
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for anxiety or depression, in South East Asian populations.(35) For the HTQ-
16, a cut point of 2.5 has been the standard for studies conducted in Vietnam, 
Cambodia, Tibet and Japan.(8, 32) However, where transcultural validation has 
occurred, cut points have varied significantly across contexts (4, 27, 29, 36), 
which underscores the importance of validation to establish culturally relevant 
cut points. 
 
Following the partition of India in 1947, the Kashmir valley has been subject to 
continual political insecurity and ongoing conflict. In 1989, an insurgency began 
leading to the displacement of over 150,000 Kashmiri Pandits (37) and 27 years 
of militant and military activity.(38, 39) By 2015, approximately 70,000 
Kashmiris had lost their lives in the conflict and 8,000 people had been reported 
missing.(40) The effect of prolonged exposure to violence on the psychological 
well-being of the population has been confounded by natural disasters such as 
the earthquake of 2005 and floods in 2014, in addition to livelihood factors such 
as poverty and unemployment.(41-45) 
 
The impact that protracted conflict and natural disasters have had on the 
mental health of the Kashmiri population is increasingly recognised. The 
Institute of Mental Health and Neurosciences (IMHANS) in the valley’s major 
city, Srinagar, has observed a rise in outpatient presentations for mental health 
issues from an average of 100 per week in 1980 to between 200-300 per day 
in 2013.(42) In addition, the number of suicide attempts increased by more than 
250% between 1994-2012 (46) and other studies report a high prevalence of 
traumatic experiences and associated symptoms of mental illness.(47) 
However the results of these studies are likely not to be representative of the 
whole Kashmir valley population due to the fact that they relied on non-
probability sampling, small sample sizes and the use of non-validated 
instruments, limiting the generalizability of results.(47-49)  
 
Given that research has shown non-validated tools over or under estimate 
psychiatric symptomatology (4), validation is an essential step in improving 
methodological rigour when conducting mental health research in conflict and 
disaster affected settings. It is also necessary for the correct identification, 
referral and follow-up of individuals at risk of psychological problems. Validated 
tools can facilitate the identification of people at greatest risk for psychological 
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morbidity. The primary aim of this study was to validate the HSCL-25 and the 
HTQ-16 for use in the Kashmiri population in order to obtain the culturally 
appropriate cut points for both instruments prior to use in a cross-sectional 
mental health population survey. 
 
Ethical Approval 
Ethical approval was obtained from the ethics review board (ERB) at the 
Government Medical College in Srinagar, Kashmir (ID 29/ETH/GMC/ICMR) 
and from the Médecins Sans Frontières (MSF) International ERB, Geneva (ID 
1440).  
 
Methods and Materials 
Screening Instruments 
The HSCL-25 is composed of 25 items with 10 items assessing symptoms of 
anxiety and a further 15 assessing symptoms of depression. Individuals rate 
each item using a 4-point Likert scale with mutually exclusive categories of 
response being: 'never or no', 'sometimes', 'often', 'always'. Three scores are 
calculated from the responses; the anxiety score is the average of the 10 
anxiety items and the depression score is the average of the 15 depression 
items. The total score is the average of all 25 items. The HTQ-16 is a checklist 
comprising of 16 items rated on a 4-point Likert scale with the same mutually 
exclusive categories as the HSCL-25. The PTSD score is calculated from 
averaging the scores of all 16 items.(8)  
 
The Mini International Neuropsychiatric Interview (MINI), is a short structured 
diagnostic interview, designed for epidemiological studies and based on the 
DSM-IV and the International Classification of Diseases (ICD-10).(50) It is often 
used as the 'gold standard' for the validation of other psychiatric scales.(6, 16) 
The MINI is a reliable and valid diagnostic instrument that has been 
successfully used by psychiatrists in the Kashmiri context.(44, 51) The 
administration of the interview takes about 15 minutes and has been validated 
against other standardised diagnostic interviews, including the Composite 
International Diagnostic Interview (CIDI) and the Structured Clinical Interview 
for DSM Disorders (SCID).(50)  
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Cultural Adaptation and Translation of the Screening Instruments 
The cultural adaptation and validation was conducted in four phases taken from 
sequences recommended by Brislin (1976), Van Ommeren (1999) and 
Flaherty, Gaviria (52) In phase one, the HSCL-25 and HTQ-16 were examined 
by a group of bilingual experts, consisting of two Kashmiri clinical psychologists 
from MSF, four Kashmiri psychiatrists from IMHANS1, and the Head of the 
Department of Psychology at Kashmir University. The expert panel examined 
each item of the instruments in order to identify Kashmiri2 equivalent terms for 
all items that could be easily understood by people of various socioeconomic 
and educational backgrounds, thereby ensuring semantic validity.(52)  
 
During phase two, content validity (52) was established during a free-listing 
exercise with a convenience sample of 40 members of the community, across 
varied socio-economic groups, with an equal number of men and women. 
These individuals were selected in the proximity of the Kashmir University and 
consisted of gardeners, cleaners, shop attendants, academics, students, 
drivers and people from other socioeconomic groups. Commonly used terms 
to describe the symptoms of people suffering from 'tension' or 'pareshani', the 
local terms used to refer to depression, anxiety, PTSD and other forms of 
mental distress were identified.  
 
In phase three, the expert panel adapted the terms used in each screening 
instrument for comprehensibility, acceptability, relevance and 
completeness.(12) All of the final terms were unanimously agreed upon and no 
extra items were added. The final draft of the Kashmiri version was submitted 
for back-translation by experts from the translation department at Kashmir 
University who had no previous knowledge of the original version. Using the 
back-translated version the expert panel discussed any discrepancies, 
incorporating recommendations into the final versions of the instruments.  
 
                                               
1 IMHANS is the only psychiatric hospital in the Kashmir Valley. 
2 Urdu has been chosen by the Indian state as the official language for the Kashmir Valley, 
however, the majority of the population speak Kashmiri as their mother tongue and Kashmiri is 
the primary language of oral communication. When asking people about sensitive issues it is 
more appropriate to ask such questions in their mother tongue as it establishes rapport and 
allows the interviewee to freely express themselves. (53, 54) 
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Once unanimous agreement was reached on the final Kashmiri version of the 
instruments, technical validity (52) was tested in phase four. This consisted of 
a pre-test on a convenience sample of 20 individuals identified by MSF 
counsellors in 3 different districts’ clinics. Each individual was asked at the end 
of the screening interview for his or her feedback on the timing, and ease of 
understanding. This feedback was used to incorporate further adaptations as 
deemed necessary.  
 
Study population and recruitment 
The study population consisted of adults ( 18 years) seeking care at general 
medical outpatients departments (OPD) in the districts of Bandipora, Sopore, 
Srinagar, Pulwama and Anantnag. These districts were selected to ensure 
representation from the northern and southern regions of the Kashmir Valley. 
Doctors in the respective general medical OPDs were asked to refer 
consecutive patients on the day the data collection team was present. 
Participants were excluded from the study if they had psychotic symptoms, a 
known prior confirmed diagnosis of depression or anxiety disorders, mental 
development disorder, were unable to or did not wish to provide informed 
consent, or chose to withdraw their consent.  
 
In their systematic literature review of validation studies, Akena et al. found a 
variation in sample size from 61-649.(6) The Institute for Health and Care 
Research recommends a sample size of at least 50-100 participants.(53) 
Another review of psychiatric validation research by Eaton et al. (54), excluded 
studies with sample sizes less than 100.  Based on these findings a sample 
size of 300 (60 from each site) was considered appropriate for this study. All 
interviewees were asked if they were willing to return within a 2-3 day period 
for a repeat interview, data from the re-interview was used to assess test-retest 
reliability. A pre-test on a sample of 40 primary visits in the psychiatric 
outpatient department was conducted to assess interrater reliability of the 
psychiatrists conducting the MINI interviews.  
 
A sensitivity analysis was conducted separately where 26 individuals 
presenting to IMHANS, newly diagnosed with depression and/or anxiety and/or 
PTSD and not on treatment were asked to participate in the interviews prior to 
commencing treatment. 
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Consent 
An information sheet and consent form were translated into Urdu and provided 
in both Urdu and English . As Urdu is the official language of the state of Jammu 
and Kashmir, it is the Urdu script Kashmiris learn to write during their education. 
The information sheet and consent form were both pre-tested prior to the 
commencement of data collection and administered orally, in Kashmiri, to 
illiterate participants. Written consent was sought from each participant prior to 
the commencement of the interview. 
 
Data Collection 
Consenting participants underwent two interviews conducted by a trained 
Kashmiri clinician in the Kashmiri language. Kashmiri clinical psychologists 
administered a standardised questionnaire, which included questions on 
demographic data and the culturally adapted and translated screening 
instruments. In order to elicit the most precise response on the Likert scales, 
questions were asked in two phases: asking if the respondent had experienced 
the problem and then probing to establish the frequency.  A Kashmiri 
psychiatrist from IMHANS conducted a clinical interview using the MINI as the 
reference gold standard interview. The English version of the MINI interview 
was used and translated during interview to Kashmiri by the interviewing 
psychiatrist. In order to minimise systematic bias via the 'learning effect' the 
order of interview administration was randomly assigned. The interviewing 
psychologist and psychiatrist were blinded to the others’ findings.  
 
The screening tools and demographics data were recorded on an electronic 
questionnaire ensuring 100% completion of questionnaires. Responses to the 
MINI interview were recorded on paper. De-identified data was uploaded to a 
secure server at the end of each data collection day. Results of the MINI 
interviews were added to the dataset manually at regular intervals during the 
data collection period. 
 
Statistical analysis 
We used Stata 13.1 Statistical Software (55) for statistical analysis. A 
respondent was coded as a case for depression if the psychiatrist administered 
MINI identified the individual as having current (past two weeks) Major 
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Depressive Episode/Disorder (MDD). A respondent was coded as a case for 
anxiety if the psychiatrist administered MINI identified the individual as having 
current (past two weeks) Panic Disorder, Agoraphobia, Obsessive-Compulsive 
Disorder, PTSD and/or Generalized Anxiety Disorder. A respondent was coded 
as a case for PTSD if the psychiatrist administered MINI identified the individual 
as having PTSD. Mean scores were estimated with standard errors and 95% 
confidence intervals (95% CI). Analysis was disaggregated by sex in order to 
identify possible differences in men and women3. Independent t-tests were 
used to compare the screening instrument scores between cases and non-
cases. Pearson's chi-square statistic was used to compare the DSM_IV MINI 
diagnoses between women and men. Differences were considered statistically 
significant when the p-value < 0.05. 
 
Reliability 
The internal consistency of the total scores of each of the scoring instruments 
was evaluated using Cronbach’s alpha4, where an alpha of 0.7 was considered 
to be an acceptable reliability coefficient and 0.9 or larger, excellent 
reliability.(56) Interrater reliability was analysed using Cohen’s kappa 
coefficient5, values between 0.4-0.75 were considered as fair to good 
agreement.(18) Overall test-retest reliability of the screening instruments was 
calculated using the Intraclass correlation co-efficient6 (ICC) where values 
above 0.65 indicated good reliability.(4, 10, 18) 
 
Validity 
Cut points for the HSCL-25 (overall and the subscales for anxiety and 
depression separately) and the HTQ-16 were estimated by comparing 
respondents’ scores on these tools with their respective classifications 
following the MINI interviews (case for depression, case for anxiety or case for 
                                               
3 Ventevogel et al. (4) found significant differences in scores for males and females when 
validating the HSCL-25 for use in Afghanistan. 
4 Cronbach's alpha is a measure of internal consistency that is, how closely related a set of 
items is as a group. It is considered to be a measure of scale reliability.  
5 Cohen’s kappa coefficient (κ) is a statistic, which measures inter-rater agreement for 
qualitative (categorical) items. It is generally thought to be a more robust measure than simple 
percent agreement calculation, since κ takes into account the agreement occurring by chance. 
Typically values < 0 indicate no agreement, 0–0.20 as slight, 0.21–0.40 as fair, 0.41–0.60 as 
moderate, 0.61–0.80 as substantial, and 0.81–1 as almost perfect agreement. 
6 This ICC is the correlation between the test and re-test values of the response taken by the 
same subject. (59, 61) It ranges from 0 to 1, where a value of 1 indicates complete reliability 
and the value of 0 indicating no reliability. 
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PTSD). Sensitivity and specificity for each possible cut point were calculated 
and Receiver Operating Curves7 (ROC) were constructed. The area under the 
curve (AUC) provided an indication of the diagnostic accuracy of the HSCL-25 
and HTQ-16, with an AUC above 0.7 showing acceptable diagnostic 
accuracy.(19) Optimal cut points were determined for those scores that had the 
highest specificity value, which was not higher than sensitivity. The Youden 
index8 was calculated as a function of sensitivity and specificity with an addition 
metric for finalising the cut point estimates; values over 50% were considered 
acceptable values of diagnostic accuracy.(57) Bootstrapping9 was then used to 
estimate the 95% CI for the cut points. A sensitivity analysis was conducted on 
cut point estimations comparing results from ROC curve, cut-point command, 
Youden index and the ‘nearest to method’10 (Appendix 1). 
 
Positive and negative likelihood ratios’11 (LRs) were calculated as a measure 
to determine the screening performance of the HSCL-25 and the HTQ-16. A 
LR greater than one is indicative that the test result is associated with the 
disease, the contrary being that a LR of less than one indicates the result is 
associated with an absence of disease.(18) Positive and negative LRs of 
approximately 3 and 0.2, respectively are considered acceptable in instruments 
for depression and anxiety related illnesses.(58) 
 
Results 
                                               
7 The ROC curve is a graphical presentation of the true positive rate (sensitivity) against the 
false positive rate (1-specificity) for various possible cut points. 18. Kirkwood BR, Sterne 
JA. Essential Medical Statistics. Second Edition ed. Oxford: Blackwell Publishing Ltd; 2013. If 
perfect discrimination were possible, where the cut point yields 100% sensitivity and 100% 
specificity, identifying all true positive and true negative cases of disease, the Area Under the 
Curve (AUC) would equal 1. The optimal cut point is recognised as the value with the highest 
specificity value, which is not higher than sensitivity and an AUC above 0.7. (19) 
8 The Youden index is a summary measure of the ROC curve, measuring the difference 
between the true positive rate and the false positive rate. (20) The index measures the 
effectiveness of a diagnostic marker in addition to providing an optimal cut point from the ROC 
curve. 
9 Bootstrapping is a statistical method involving the random replication of the study sample with 
replacement, conducted multiple times. Bootstrapping decreases variance in the estimation of 
population parameters of interest (61) 
10 The nearest to method (0,1) finds the cut-point on the ROC curve closest to (0,1) (the point 
with perfect sensitivity and specificity). 
11 The likelihood ratio is a ratio of two probabilities, the probability of a test result among people 
with a disease by the probability of the test result among people without the disease. The positive 
likelihood ratio is the probability of a person with the disease testing positive divided by the 
probability of a person without the disease testing positive. Similarly the negative likelihood ratio 
is the probability of a person without the disease testing negative divided by the probability of a 
person with the disease testing negative. (18) 
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Participant characteristics 
We invited 304 OPD patients to participate in the validation study. Nine persons 
refused to consent to the interviews (due to lack of time) and five persons 
withdrew consent after undergoing the first interview, stating lack of time as the 
reason. The final analysis included 290 individuals who were enrolled between 
February 16 and April 30, 2015. Of these 21 returned for a re-interview within 
1-3 days of the first interview.  
 
Out of all respondents, 174 were female (60%).  The mean age of participants 
was 36.28 (SD 0.78; range: 18-75 years). Over 70% of all respondents were 
married and 18% of women and 21% of men reported having experienced a 
traumatic event. An overview of the demographic characteristics of our sample 
is displayed in Table 2.1. 
 
Semantic Validity 
Items that proved difficult to identify cultural equivalent concepts for where 
items 7 and 18 on the HSCL-25 and items 5 and 9 on the HTQ-16. These items 
are associated with emotional reactions to experiences of psychological 
distress. For item 7 on the HSCL-25, feeling tense, the Kashmiri term  ےب
ینیچ was adopted to reflect a cognitive restlessness, irritability and tension. The 
English term tension is synonymous with stress and is used extensively in 
Kashmir. The English term ‘caught’ in item 18 of the HSCL-25, feeling not free 
or caught, in Kashmiri implies to physically catch someone. The Kashmiri 
conceptual equivalent, تملوو لان وتبیصم ہنز ناساب, implies that the individual is 
surrounded by troubles and cannot escape this feeling. Item number 5 on the 
HTQ-16 unable to feel emotions was ambiguous when directly translated into 
Kashmiri, the conceptual equivalent phrase required the addition of examples 
to add clarity  )ناساب مغ ِزِو ہمغ ہت یشوخ( ِزِو یشوخ ہن وھچ ام ِہہوت نلثم( ناھژگ ےسوسحم ہہنیک . 
Item number 9 on the HTQ-16 feeling on guard when expressed in Kashmiri 
describes a feeling of needing to be ready for an unknown threat,  ناپ ننَپ ہشیمہ
ناساب ویہ رایت رطاخ نفوخ ناجنا. 
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Table 2.1: Characterises of 290 people attending general medical 
outpatient departments in the Kashmir Valley, 2015 
Demographic variable  Male 
(n=116) 
Female 
(n=174) 
Total 
(n=290) 
n % n % n % 
Average age 38.7 - 34.7 - 36.3 - 
Average household size 7.1 - 7.1 - 7.1 - 
Marital status       
Not married 25 21.6 47 27.0 72 24.8 
Married 87 75.0 118 67.8 205 70.7 
Separated/divorced/Widowed 4 3.7 9 5.2 13 4.5 
Religion       
Muslim 115 99.1 174 100 289 99.7 
Hindu 1 0.9 0 0 1 0.3 
Education       
No formal schooling 26 22.4 62 35.6 88 30.3 
Primary 7 6.0 14 8.1 21 7.2 
Middle school 15 12.9 19 10.9 34 11.7 
High school 22 19.0 24 13.8 46 15.9 
12th grade/higher secondary 17 14.7 12 6.9 29 10.0 
Tertiary 15 12.9 7 4.0 22 7.6 
Vocational 6 5.2 5 2.9 11 3.8 
Other 8 6.9 31 17.8 39 13.5 
Main Activity       
Employed 20 17.2 2 1.2 22 7.6 
Contract worker 6 5.2 2 1.2 8 2.8 
Self employed 43 37.1 5 2.9 48 16.6 
Unpaid work on family business 20 17.2 1 0.6 21 7.2 
Student 14 12.1 21 12.1 35 12.1 
Unemployed 7 6.0 3 1.7 10 3.5 
Home duties 4 3.5 140 80.5 144 49.7 
Too young/retired 2 1.7 0 0 2 0.7 
Reported a traumatic event 24 21.4 31 18.3 55 19.6 
 
 
 
Technical validity 
During the pre-test respondents found it difficult to recall that they were only 
required to report on the previous four weeks, the addition of the pre-text ‘in the 
past four weeks’ to each item ensured that we only captured symptoms 
experienced during this time period.  
 
Content validity 
Item number 5 on the HTQ-16, unable to feel emotions, was the most frequently 
misunderstood item during the pre-test. The addition of examples added clarity 
and during the validation interviews no further misunderstandings were 
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reported on this item. During the cultural adaptation two potentially sensitive 
items were identified, items 13 and 17 on the HSCL-25, the first of which asks 
about a decrease in sexual pleasure and the second asks about suicidal 
ideation. Despite the potential cultural taboo associated with both topics 
respondents were open about experiencing both symptoms, 24% reported 
feeling decreased sexual pleasure and 14% reported having had experienced 
thoughts of ending their life in the previous 4 weeks.    
 
Criterion validity 
HSCL and HTQ 
The mean score on the HSCL-Depression sub scale was 1.52 (SD: 0.44) and 
the mean score on the HSCL-Anxiety sub scale was 1.53 (SD: 0.41). Female 
respondents scored higher than males on the HSCL-Depression and HSCL-
Anxiety sub scales, with a significantly higher score only in the latter (Table 
2.2). The overall mean score for the HTQ-16 was 1.31 (SD 0.37), with no 
significantly differences between male and female respondents. 
 
 
Table 2.2: Comparison of mean scores of men and women (N=290) on 
HSCL-25 and HTQ-16 attending general medical outpatients from five 
districts of Kashmir valley 
Screening Instrument 
Males 
(n=116) 
mean score 
(SD) 
Females 
(n=174) 
mean score 
(SD) 
Difference    
(95% CI) 
Difference 
(p-value)* 
HSCL- Depression subscale 1.48 (0.47) 1.54 (0.42) 0.06 (0.03-0.17) 0.277 
HSCL-Anxiety subscale 1.40 (0.36) 1.62 (0.43) 0.22 (0.14-0.32) 0.001 
HTQ-16-PTSD 1.27 (0.34) 1.33 (0.39) 0.06 (0.02-0.15) 0.207 
HSCL = Hopkins Symptoms Check List, HTQ = Harvard Trauma Questionnaire, PTSD = posttraumatic stress 
disorder, SD = standard deviation, CI = Confidence Interval, *Independent t-test 
 
 
MINI interviews 
Based on the psychiatrist administered MINI, 81 (27.9%) persons met the 
DSM-IV criteria for Major Depressive Disorder (MDD), 41 (14.1%) met the 
DSM-IV criteria for an anxiety disorder and 10 (3.4%) met the DSM-IV criteria 
for PTSD. Multiple psychopathologies were noted in 27 (9.3%) individuals who 
met the DSM-IV criteria for MDD and an anxiety disorder. Of the 81 
respondents diagnosed with MDD, more women than men were diagnosed 
with this condition (34.1% and 19.1%, respectively, p=0.011). Anxiety related 
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disorders were similar between males and females (13.3% and 15.6%, 
respectively, p=0.584). The proportion of men and women diagnosed with 
PTSD was the same (3.5%) for each group.  
 
The mean scores on the HSCL-25 depression and anxiety items and HTQ-16 
where significantly higher for cases (determined by the MINI) than non-cases 
(p<0.001) (Table 2.3).  
 
 
Table 2.3: Criterion Validity of Screening Instruments for 290 people 
attending general medical outpatients in the Kashmir Valley, 2015 
Screening Instrument 
MINI Cases 
mean score 
(SD) 
Non-Cases 
mean 
score (SD) 
Difference 
(95%CI) 
Difference 
(p-value)* 
HSCL- Depression subscale 1.89 (0.43) 1.37 (0.35) 0.52 (0.42-0.61) <0.001 
HSCL-Anxiety subscale 1.91 (0.40) 1.47 (0.38) 0.44 (0.32-0.57) <0.001 
HTQ-16-PTSD 2.18 (0.55)  1.28 (0.32) 0.90 (0.69-1.11) <0.001 
HSCL = Hopkins Symptoms Check List, HTQ = Harvard Trauma Questionnaire, PTSD = posttraumatic stress 
disorder, SD = standard deviation, CI = Confidence Interval, *Independent t-test 
 
 
A total of 21 participants returned for re-interview. Interrater (Cohen’s Kappa) 
analysis showed high concordance among psychiatrists administering the MINI 
with 87.5% agreement for MDD or an anxiety related disorder. Cohen's Kappa 
could not be calculated for PTSD diagnosis due to too few observations 
(cases=10). The ICCs for test-retest reliability of the HSCL-25 were high overall 
(ICC=0.75, p<0.001) and for anxiety (ICC=0.79, p<0.001), and depression 
subscales (ICC=0.74, p<0.001). 
 
Reliability and item analysis 
The Cronbach’s alpha of the HSCL-25 was calculated to be 0.92 (for men and 
women) demonstrating high internal reliability. The most frequently endorsed 
items on the HSCL-25 were headaches (81%), and heart pounding or racing 
(66%) for the anxiety items (item1-10) and sadness (61%) and feeling low in 
energy or slowed down (74%) for the depression items (Item 11-25). 
Cronbach’s alpha for the HTQ-16 was estimated at 0.90 overall, (women, 0.90 
and men, 0.89). The most frequently endorsed items for the HTQ-16 were 
difficulty sleeping (42%) and feel irritable or have outburst of anger (59%). 
Conversely the least frequently endorsed items were avoid activities that 
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remind you of a traumatic event (12%) and unable to remember parts of the 
traumatic or hurtful event (7%). 
  
Cut points for HSCL-25 and HTQ-16 in Kashmir 
The optimal cut point for maximizing the sensitivity and specificity of the HSCL-
25 anxiety subscale was 1.75 (95%CI: 1.64-1.86) and the depression subscale, 
1.57 (95%CI: 1.47-1.67) (Table 4). The sensitivity analysis depicted in 
Appendix 1 (Table A1), showed consistency of cut point estimates across four 
different methods. A cut-point was not estimated for the HTQ-16 due to too few 
observations classified by the MINI as a case for PTSD. 
 
Different optimal cut points for men and women were noted. When analysed 
separately the optimal cut points were lower for men than for women for 
depression, and anxiety (Table 4).    
 
The positive and negative LRs were within the accepted values for the HSCL-
25. The positive LR indicates that scoring above the stated cut point increases 
the probability of having a depressive/anxiety related illness by 15-30%. While 
scoring below the Kashmiri cut point reduces the probability of having a 
depressive/anxiety related illness by 25-35% (Table 4) 
 
The ROC analysis demonstrated good diagnostic accuracy, with the AUC 0.81 
and 0.82 for the anxiety and depression subscale, respectively. The HSCL-25 
showed similar performance among men and women with AUC's between 0.81 
and 0.86 (Table 2.4 and Figures 2.1 and 2.2). 
 
Sensitivity analysis 
Of the 26 individuals interviewed at IMHANS and newly diagnosed with 
depression and/or anxiety the mean score on the HSCL-Anxiety sub scale was 
2.27 (SD: 0.61) and on the HSCL-Depression sub scale was 2.03 (SD: 0.50). 
None of these individuals met the criteria for a diagnosis of PTSD, the mean 
score on the HTQ-16 was 1.60 (SD: 0.10). 
  
Table 2.4: Properties of the HSCL-25 with different cut points for detection of psychopathology, Kashmir Valley, 2015 
Gender Instrument/Scale 1Cut point Sensitivity Specificity LR+ LR- PPV NPV AUC (95%CI) 
Male HSCL-Depression Scale 1.50   0.82 0.77 3.243 0.224 81.8 76.6 0.86 (0.79-0.93) 
(n=117) HSCL-Anxiety Scale 1.65  0.72 0.90 5.212 0.322 72.2 89.8 0.85 (0.74-0.95) 
Female HSCL-Depression Scale 1.63  0.76 0.78 3.274 0.299 76.3 78.3 0.82 (0.76-0.88) 
(n=173) HSCL-Anxiety Scale 1.75  0.83 0.72 2.012 0.183 82.6 72.2 0.81 (0.72-0.90) 
 Total HSCL-Depression Scale 1.57  0.78 0.77 3.045 0.286 77.8 77.0 0.82 (0.79-0.93) 
(n=290) HSCL-Anxiety Scale 1.75  0.73 0.81 3.324 0.303 79.5 70.6 0.81 (0.74-0.95) 
1Cut point as determined by the Youden index.  HSCL = Hopkins Symptoms Check List, LR+ = Positive Likelihood Ratio, LR- = Negative Likelihood Ratio, 
PPV = Positive Predictive Value, NPV = Negative Predictive Value, AUC = Area Under the Curve, CI = Confidence Interval 
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Figure 2.1: Receiver Operating Curve of the classification of an Anxiety 
disorder for the HSCL-25 for men and women, represented by the solid 
line and dashed line, respectively. AUC for men is 0.85 and women, 0.86. 
 
 
Figure 2.2: Receiver Operating Curve of the classification of a Depressive 
disorder for the HSCL for men and women, represented by the solid line 
and dashed line, respectively. AUC for men is 0.86 and women, 0.82. 
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Discussion 
We aimed to establish the psychometric properties of the HSCL-25 and HTQ-
16 to detect depression, anxiety and PTSD as defined by the DSM-IV in the 
Kashmiri population using a transcultural validation approach. When compared 
with the MINI (administered by a psychiatrist), the HSCL-25 demonstrated high 
internal consistency, reliability, and validity for detection of depression and 
anxiety related disorders among hospital out patients in the Kashmir Valley. 
Therefore, we feel that validated cut point for the Kashmiri HSCL-25 and its 
subscales have sufficient psychometric properties for identifying individuals 
with depression and anxiety related symptoms in the primary care setting in the 
Kashmir Valley.   
 
Due to the low prevalence of PTSD in our study sample (3.5%), the sample 
size was insufficient to estimate a Kashmiri specific cut point for the HTQ-16. 
The low prevalence of PTSD in our sample is likely a reflection of the way in 
which we asked about past traumatic experiences. We asked one question on 
whether the respondent had experienced a hurtful or traumatic event but did 
not specify beyond this, thus limiting our ability to identify or quantify past 
traumatic experiences. The HTQ-16 continues to be one of the most utilised 
international tools to establish PTSD in conflict-affected populations and thus 
further research with a larger sample and more specific questions related to 
traumatic experiences is required in order to validate a Kashmiri cut point for 
PTSD.(4, 29) 
 
Separating the HSCL-25 into two subscales for anxiety and depression, the 
optimal cut point maximising sensitivity without compromising specificity, whilst 
retaining acceptable positive and negative likelihood ratios for anxiety replicate 
the conventional standard of 1.75.(59, 60) The estimated cut point for the 
depression subscale was substantially lower with a cut point of 1.57. Use of the 
conventional cut point of 1.75 for depression will lead to an excess of false 
negative results and a subsequent underestimation of the prevalence of 
depression related symptoms in this population. Our findings support cultural 
adaptation and validation as an essential step in the cross-cultural use of 
international screening tools.  
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When analysed separately for men and women, the estimation of cut points for 
the HSCL subscales were lower in men than women. This is consistent with 
findings from a validation study of the HSCL-25 in Afghanistan which also 
reported lower cut points for men than women.(4) Ventevogel et al., suggest 
the difference in men and women may be due to gender specific interpretations 
of psychologically oriented questions, such as questions about 'feeling sad' or 
'crying often'.  Differences in male and female emotional expression, and what 
is socially acceptable as an expression of mental distress, may have led men 
to underreport some symptoms in order not to feel ashamed in front of the 
interviewer.(4, 61) The presence of cultural values and factors influencing the 
endorsement of specific symptoms of depression has been discussed by other 
authors.(25) The cultural adaptation and translation of the screening 
instruments minimises this bias but does not eliminate it. Gender variations will 
need to be considered in the practical implementation of these tools. Ignoring 
these differences could lead to a lower negative predictive value in females 
than males. Further research is required to explore gender differences in the 
experience and manifestation of psychological distress in Kashmiris.  
 
These culturally adapted and validated screening instruments can be used by 
professionals working in mental health, by those in the primary health care 
setting and in cross-sectional population surveys to estimate the burden of 
mental distress. A challenge with using screening tools for depression and 
anxiety is the possibility of including respondents with sub-syndromal illness as 
false positive diagnoses, but as these individuals may also benefit from follow-
up, this is not viewed as a disadvantage.(58) Pignone et al. (58) conducted a 
meta-analysis of randomised trials of depression screening in the primary care 
setting and concluded that screening and feedback reduces the risk of 
persistent depression.(58) The WHO has strongly advocated for the 
introduction of mental health in primary health care (24) with research reporting 
successful implementation of primary care mental health programs (62, 63), 
however, few primary care workers know how to recognise an individual with 
mental health issues. The culturally adapted HSCL-25 and HTQ-16 can be 
used by Kashmiri primary health care workers to identify individuals who may 
require psychological or psychiatric review in a timely manner. 
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The strength of this study was the employment of rigorous methodological 
approaches in the cultural adaptation and translation of the screening 
instruments. The methods presented in this paper could be used in other 
settings. 
 
Limitations 
Our study identified Kashmiri equivalent constructs for the expression of mental 
distress similar to Western conceptualisations. We recognise the limitations of 
applying Western explanatory models and classifications in a non-western 
population. The aim of our study was to culturally adapt and validate the two 
screening tools to detect mental distress, as defined by the DSM-IV criteria, for 
use in a cross-sectional population survey. We may not have identified cultural 
concepts of psychological distress, which differ from those defined by the DSM-
IV criteria. As highlighted by Kohrt, Rasmussen (64) a greater understanding 
of cultural concepts of distress can underscore cultural biases in psychiatric 
diagnostic criteria. There is a need for robust ethnographic research aimed at 
the creation of indigenous mental health screening instruments capturing the 
local idioms of distress. 
 
The transcultural validity of the MINI diagnostic interview and DSM-IV 
classification was not assessed, in addition the MINI was not pre-translated into 
Kashmiri. The use of Kashmiri psychiatrists fluent in both English and Kashmiri 
and familiar with the Kashmiri expressions of emotional distress facilitated a 
minimal level of cultural competency in the clinical assessment and diagnosis. 
Additionally, the MINI has been widely used by Kashmiri psychiatrists (44, 51) 
and the four psychiatrists involved in this study had used the instrument in prior 
research in Kashmir. Interrater reliability scores showed high diagnostic 
concordance between psychiatrists. 
 
The sample for this research was drawn from general medical OPDs therefore 
our sample could be biased towards people with standard healthcare seeking 
behaviour. We do not recognise this as a major limitation as ultimately the 
screening tools will be used in a health seeking population in order to recognise 
signs of mental distress and possible need for referral. 
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Conclusions 
Our findings demonstrate that the HSCL-25 is a valid and reliable instrument 
to detect DSM-IV major depressive disorder and anxiety related disorders in 
the population of the Kashmir Valley. This instrument was used in a cross-
sectional population survey in the latter part of 2015 to estimate prevalence of 
depression and anxiety related symptoms in the Kashmir Valley. 
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Appendix 1: Sensitivity Analysis: instrument cut point scores 
 
 
Table A1: Sensitivity Analysis: Kashmiri validated cut points for the 
Hopkins symptoms check-list anxiety and depression subscales, 2015 
Instrument/Scale 
Estimated 
cut-point 
Sensitivity Specificity AUC (95%CI) 
HSCL-Anxiety Scale     
Roctab 1.75 0.73 0.81 0.81 (0.73-0.88) 
Cutpt 1.75 - - - 
Youden 1.75 0.73 081 0.77 
Near 1.75 0.73 0.81 0.77 
HSCL-Depression Scale     
Roctab 1.57 0.75 0.79 0.83 (0.78-0.88) 
Cutpt 1.57 - - - 
Youden 1.57 0.78 0.77 0.77 
Near 1.57 0.78 0.77 0.77 
HSCL = Hopkins Symptoms Check-List, AUC = Area Under the Curve, CI = Confidence Interval 
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Appendix 2: Kashmiri HTQ-16 and HSCL-25 
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Overview
• Context
• Validation Process
• Preliminary Results
• What next
• Public Health 
Importance
• Questions
 
Context
• 1947 - partition
• 1989 – insurgency
• Exposure to violence during 
insurgency
• Natural Disasters
• No baseline data on MH
• Proposed HH survey
http://en.wikipedia.org/wiki/Kashmir_Valley#mediaviewer/File:Kashmir_border.JPG
 
Which Tool?
 
HSCL
In the last four weeks how often…….
Never or 
No
Sometimes Often Always
Where you suddenly scared for no reason 1 2 3 4
Did you feel fearful 1 2 3 4
Did you feel faintness 1 2 3 4
Did you feel Nervousness 1 2 3 4
Did you feel your heart pounding or racing 
fast
1 2 3 4
Did you feel Trembling 1 2 3 4
Did you feel tense 1 2 3 4
Did you feel headaches 1 2 3 4
Did you feel episodes of terror or panic 1 2 3 4
Did you feel restless, couldn’t sit still 1 2 3 4
 
Bilingual Experts identify 
Kashmiri equivalent 
constructs for each item
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Bilingual Experts identify 
Kashmiri equivalent 
constructs for each item
Free-listing Exercise with 
40 members of community 
to id lay terms
Reviewed by the expert panel 
and all final terms unanimously 
agreed upon
Discrepancies between 
translations noted and 
discussed. 
Back-translation Blind into 
English by two independent 
translators
Final Draft pre-tested on 
21 individuals. 
Feedback forms reviewed
Final Consensus with revisions from 
pre-test. Screening tools put on 
tablet – 311 interviews conducted
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Method
Validation (Feb- April 2015)
• 290 (≥ 18 years) + 21 re-interviews
• 5 general medical out patients departments 
– 5 Districts
• Baramulla, Bandipora, Srinagar, Anatnag, 
Pulwama
• Screening tools administered electronically 
(MSF clinical psychologists)
• Gold Standard MINI 6.0 interview (IMHANS 
Psychiatrists)
 
Descriptive
• Mean age 36 years (range 18-75)
• 60% (174/290) females, 
• 40% (116/290) males
• 75% males and 68% females married
• 22% males and 36% females no formal education
• 81% females main activity was home duties.
 
Results
MINI 
Interview Dx
Total Women Men
Depression 28% (81/290) 34% (59/174) 19% (22/116)***
Anxiety 14% (41/290) 13% (23/174) 15% (17/116)
PTSD 3% (10/290) 3% (5/174) 3% (3/116)
Individuals Identified by the MINI as having a psychiatric disorder 
 
Results
Screening tool
Cases
Mean score (CI)
Non Cases
Mean Score (CI)
P-value
HSCL-25 1.84 (1.76-1.92) 1.36 (1.32-1.41) <0.001
HSCL - Depression 1.89 (1.79-1.99) 1.37 (1.33-1.42) <0.001
HSCL - Anxiety 1.91 (1.79-2.03) 1.47 (1.42-1.52) <0.001
HTQ-PTSD 2.11 (1.45-2.78) 1.30 (1.25-1.36) <0.001
Mean Scores on screening tools for cases and non cases
 
Survey
• 10 Districts
• 4800 Households
• Multi-stage probabilistic sampling design
• Electronic administration of questionnaire
– HH demographics
– Functionality and problems of daily life
– HSCL and HTQ
– Exposure to traumatic events and coping
 
Survey
• Enumerators – psychology university students
• Subset of MINI interviews (n=180)
• Focus Group Discussions and Key informant 
interviews (2 per district – male/female)
– Community perceptions of MH and Mental Illness
– Help seeking patterns
– Access to services
– Perceived service needs
 
PH Significance
• Baseline Data
• Advocacy Tool
• Prioritization of Services
• MSF program re-evaluation
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Preface 
Background 
Initial discussions regarding a survey to assess the prevalence of mental 
distress in the Kashmir Valley commenced in 2012. The India country manager 
for Médecins Sans Frontières Operational Section Amsterdam (MSF-OCA) 
proposed to repeat the 2005 survey, which estimated the prevalence of mental 
distress in two districts of the Kashmir Valley.(1-3) In mid-2014 I was employed 
on a part-time basis as a research consultant to coordinate and lead the survey. 
Early discussions led to a reassessment of the purpose and objectives of a 
repeat survey.  
 
During preliminary discussions with the Head of the Department of Psychiatry 
at the Institute of Mental Health and Neurosciences1 (IMHANS), the Head of 
Department at the Department of Psychology at Kashmir University, and the 
MSF country management team, it was suggested that a survey on the 
prevalence of mental distress covering all 10 districts of the Kashmir Valley was 
needed. I discussed the possibility with the Mental Health Advisor and 
Epidemiology Advisor in Amsterdam and then constructed a concept paper for 
a 10 district survey which was subsequently approved by the Medical Director 
in Amsterdam. 
 
A review of the literature on measuring the prevalence of mental distress in 
conflict affected populations highlighted the importance of using culturally 
adapted, translated and validated tools in order to produce representative 
results. Preparations for the survey were then put on hold while the validation 
study (presented in the previous chapter) was conducted.  
 
During the data collection phase of the validation study, in early 2015, planning 
and preparations for the survey were recommenced. The Kashmir Mental 
Health Survey (KMHS) 2015 met the competency criteria for the 
epidemiological project for the MAE program and taught me much about the 
extended roles of an epidemiologist beyond that of research design, data 
collection and analysis. I have highlighted some of these in the lessons learnt 
below. 
                                               
1 The only psychiatric hospital in the Kashmir Valley, located in Srinagar. 
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In this chapter I present an executive summary of the study. I then provide a 
brief overview of the context in the Kashmir Valley and a description of the 
methodology used in this mixed methods research. A manuscript accepted for 
publication in a peer reviewed journal provides a summary of the main results 
from the survey. The results from the qualitative data are not presented in this 
thesis. Preliminary qualitative results are available in the final report (link 
below). The translation of the final focus group transcripts was delayed due to 
the recurrence of instability in the region. The analysis is ongoing and results 
will be published when complete. 
 
The key recommendations formulated during a round table discussion with 
mental health stakeholders in Kashmir are presented in the appendices. The 
aim of the round table was to involve the mental health stakeholders in the 
formulation of the recommendations based on the findings from the survey so 
that they had ownership and thereby some form of accountability for 
subsequent public health action.  
 
In the appendices I present the activities I undertook in order to communicate 
the findings, including the research summary and a list of interviews and media 
activity in response to the press release. I also include the presentation I made 
at the release of the survey results in Srinagar, an abridged version of which 
was presented to the stakeholders prior to the round table discussion and at 
the MSF 2016 Scientific Day Conference in New Delhi.   
 
This chapter provides a summary of the methodology and pooled estimates of 
mental distress in the Kashmir Valley. I have not included the final report of the 
survey in this chapter due to its length; for detail on other variables and district 
specific findings refer to the final report available at 
http://www.msfindia.in/sites/india/files/kashmir_mental_health_survey_report_
2015_for_web.pdf. 
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My role 
I was the lead researcher and project manager responsible for the preliminary 
literature review, liaising with collaborators, writing the research protocol, 
submission to ethics committees, designing the questionnaire, recruitment and 
training of enumerators, setting up the data collection methods and monitoring 
quality throughout the data collection period.  In addition I was also responsible 
for data analysis, the construction of the final report, communication of findings 
and the dissemination of results. However I did not work in isolation, I worked 
within a supportive team in the Kashmir Valley, Delhi, Amsterdam and ANU 
who all had key roles to play at various stages of the research process. 
 
As the lead researcher and project manager on this project2, my responsibilities 
included:  
- Construction of the concept paper in liaison with the MSF Delhi coordination 
team. 
- Initiation of the collaboration with the Department of Psychology at the 
University of Kashmir and IMHANS.  
- Liaison with the MSF Kashmir team. 
- Development of the research protocol and subsequent submission to ethics 
review boards, in collaboration with Annick Lenglet (Epidemiology Advisor, 
MSF OCA) and Giovanni Pintaldi (Mental Health Advisor) from the Public 
Health Department at MSF-OCA Amsterdam and Dr. Simon Janes, MSF-
OCA New Delhi. 
- The coordination and management of the entire research project including 
strategic planning and development of the budget, logistics, procurement, 
human resources including development of job profiles. These 
responsibilities were carried out in partnership with the staff from the 
relevant departments of MSF.  
- Development of the questionnaire in collaboration with Kashmiri mental 
health experts (Shabnum Ara, Akmal Shah, Zahur Wagay, Dr Showkat 
Shah, Dr Dar Maqbool, Dr Arshad Hussain), Giovanni Pintaldi and Dr 
Simon Janes. 
- Interviewee training – designed in collaboration with the MSF team in their 
areas of expertise (IT, logistics, psychological first aid, security, human 
                                               
2 With the exception of the development of the concept note, and initial literature review all roles 
were undertaken while enrolled as an MAE scholar.  
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resources) and in liaison with the MSF epidemiology and mental health 
advisors. 
- Overall coordination of data collection and monitoring of data quality. 
- Data analysis and interpretation of results was conducted with the 
assistance of Cono Ariti (Medical Statistician, London School of Hygiene 
and Tropical Medicine) and Annick Lenglet. 
- Shabnum Mir (MSF Clinical Psychologist) transcribed the focus group 
discussions (FGDs) with Roonaq-un-Nisa (MSF translator). Shabnum and 
I co-coded the FGDs, identifying themes related to the study objectives. A 
separate, in-depth analysis of the FGDs will be conducted by Shabnum and 
presented in her thesis (PhD scholar, Department of Psychology, University 
of Kashmir) 
- Throughout the survey I provided regular updates to the collaborating 
organisations. 
- I was responsible for the construction of the final report (in collaboration 
with the co-investigators) and the presentation and communication of the 
study findings. 
I presented the results in three formal forums whilst enrolled in the MAE: 
 
Housen, T., Lenglet, A., Ariti, C., Ara, S., Shah, S., Shah, H., Viney, K., Janes, 
S., Pintaldi, G. 2016. Prevalence of depression, anxiety and posttraumatic 
stress related symptoms in the Kashmir Valley – a cross sectional study, 2015.  
Presented at Médecins Sans Frontières Scientific Day, 28th May 2016. Indian 
International Centre, New Delhi, India. 
 
Housen, T., Lenglet, A., Ariti, C., Ara, S., Shah, S., Shah, H., Viney, K., Janes, 
S., Pintaldi, G. 2016. Prevalence of depression, anxiety and posttraumatic 
stress related symptoms in the Kashmir Valley – mixed methods research, 
2015. Presented at Médecins Sans Frontières Research Symposium, 18th May 
2016. Government Medical College, Kashmir, India. 
 
Housen, T., Lenglet, A., Ariti, C., Ara, S., Shah, S., Shah, H., Viney, K., Janes, 
S., Pintaldi, G. 2016. Prevalence of depression, anxiety and posttraumatic 
stress related symptoms in the Kashmir Valley – mixed methods research, 
2015. Presented at Médecins Sans Frontières Round Table Conference, 11th 
May 2016. Government Medical College, Kashmir, India. 
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Lessons learned 
The learning opportunities during the survey were more than I can write in this 
space so I have selected the main learning areas. 
- Firstly, I must stress the benefits of digital data collection. The use of the 
Open Source Datakit (ODK) platform for uploading completed 
questionnaires from tablets to a secure surver facilitated regular data 
quality checks. The daily upload of questionnaires and subsequent 
download of data enabled me to quickly identify any idiosyncrasies and 
address them with individual enumerators and team leaders. This facilitated 
early detection of coding issues or misunderstandings regarding questions. 
The digital data collection also supported a larger sample size and the 
timely analysis and dissemination of results.  
- The use of social media forums as a very effective means of research 
coordination. Survey coordination was conducted via the WhatsApp texting 
application which provided free and instant messaging for timely updates 
from coordinators and team members, as well as an immediate feedback 
mechanism to team leaders and enumerators on quality issues and 
preliminary results. 
- I also learnt how to interact with the media. The sensitivities around 
releasing results on Kashmir in the India-Kashmir context required the 
development of a communications strategy (this was constructed by the 
MSF communications department). I assisted in the development of the 
press release and was interviewed by journalists. 
 
Public health impact 
This is the first mental health survey covering all 10 districts of the Kashmir 
Valley and the first study on mental health in Kashmir to be conducted with 
validated screening tools.  The public health impact of this survey has the 
potential to be far reaching, providing baseline data for the first time on 
prevalence rates of depression, anxiety and post-traumatic stress symptoms in 
the Kashmiri population.  
 
I strongly advocated for the involvement of mental health stakeholders in the 
formulation of recommendations from the results of the survey. On the 11th  
May, 2016, an expert group of key Kashmiri stakeholders took part in a round-
  
 
 
Chapter 3: Epidemiology Project                                                                         Page 82 
table conference and formulated recommendations for public health action 
based on the findings from the survey. The group consisted of: the Principal of 
the Government Medical College, the Head of the Department of Psychiatry at 
IMHANS, the State Nodal Officer responsible for the implementation of the  
District Mental Health Plan (DMHP), a Senior Psychiatrist and former head of 
IMHANS, an Associate Professor from IMHANS, the Director of the Police De-
addiction Service, the Head of the Department of Psychology from the 
University of Kashmir, a Professor at the Department of Social Work at the 
University of Kashmir and key representatives from MSF Kashmir and Delhi. 
Recommendations for policy and public health action were formulated with 
stakeholders taking responsibility for their implementation, a working group 
was established to follow-up on the progress of the recommendations.  
 
The results of the KMHS are being used by key stakeholders and MSF to 
advocate for the decentralisation and expansion of mental health services 
across the Kashmir Valley. 
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Executive Summary 
This chapter provides a summary of the methodology and results of the first 
mental health survey conducted in all 10 districts of the Kashmir Valley. The 
main objective of the Kashmir Mental Health Survey (KMHS) 2015 was to 
estimate prevalence of mental health-related conditions, specifically symptoms 
of depression, anxiety and posttraumatic stress disorder (PTSD) in Kashmir 
and to determine the accessibility to mental health services. 
 
Probability based sampling was used to randomly select 5600 households from 
400 villages across the 10 districts of the Kashmir Valley. One individual 18 
years or older was randomly selected from each household using a table of 
random numbers.  
 
We estimated the prevalence of a probable psychological disorder using the 
Hopkins symptom checklist (HSCL-25) for depression and anxiety and the 
Harvard Trauma Questionnaire (HTQ-16) for PTSD. Both screening tools had 
been culturally adapted and translated; with the HSCL-25 also validated for the 
Kashmir context3. The questionnaire included a checklist for exposures to 
traumatic events, problems of daily life, physical health, functionality, coping 
strategies, and substance use. Multivariate logistic regression analysis 
identified risk factors for developing symptoms of psychological distress. 
 
We estimated the weighted population prevalence rate for psychological 
distress, based on the cut points on the screening tools, of 44.8% (95%CI: 42.6-
47.0) in adults in the Kashmir Valley. Disaggregated into disorders, 41.3% 
(95%CI: 39.2-43.4) exhibited signs of probable depression, 25.6% (95% CI 
23.8-27.5) probable anxiety and 19.3% (95% CI 17.5-21.2) probable PTSD. 
 
Multivariate logistic regression analysis identified the following characteristics 
as being significant predictive factors for developing symptoms of depression, 
anxiety and/or PTSD: being female (anxiety; odds ratio [OR] 1.9, 95% CI 1.4-
2.5, depression; OR 1.7, 95% CI 1.4-2.2, and PTSD; OR 2.0, 95% CI 1.7-2.5), 
older age (depression, OR 1.3, 95% CI 1.0-1.7, and PTSD, OR 2.0, 95% CI 
2.7-2.5), having had no formal education (anxiety, OR 1.5, 95% CI 1.1-1.8, and 
                                               
3 Refer to Chapter 2 of this thesis 
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depression, OR 1.4, 95% CI 1.1-1.8), living in a rural area (anxiety, OR 1.3, 
95% CI 1.1-1.6 and PTSD, OR 1.5, 95% CI 1.2-2.0), being widowed/divorced 
or separated (PTSD, OR 2.0, 95% CI 1.3-3.0). 
 
The results indicate that the mean number of traumatic events an adult living 
in the Kashmir Valley has witnessed or experienced was 7.7 during his/her 
lifetime. Exposure to multiple traumatic events was positively associated with 
all three mental disorders. We found a dose-response relationship between 
traumatic events experienced or witnessed and the development of symptoms 
of depression, anxiety and PTSD. There was an upward trend in the proportion 
of all three disorders in districts reporting greater numbers of traumatic events 
in the population. 
 
The most-reported problems of daily life faced by adults living in the valley are 
financial issues (58%), poor health (37%) and unemployment (31%). The main 
coping strategies adopted by Kashmiri adults are prayer (39%), talking to a 
family member or friend (29%) and keeping busy (28%).  
 
In addition, focus group discussions (FGDs) were held with men and women in 
each district to gain an understanding of treatment-seeking behaviours, access 
to services and perceived service needs. 
 
Results from preliminary analysis of FGDs showed that health seeking 
behaviour followed both socio-cultural and biomedical pathways; while many 
participants were aware of the psychiatric hospital in Srinagar, most were 
unaware of other mental health services. ‘Peer’ (traditional healer) and ‘doctor’ 
were the providers most commonly mentioned. Respondents reported seeking 
care from both doctor and peer concurrently, following the treatment of both 
service providers. The gap between treatment need and provision in Kashmir 
is multifaceted and complex. Identified barriers to seeking treatment included; 
lack of awareness of psychiatric services, travel time, cost and distance to 
services and poor physical infrastructure. Focus groups highlighted that the 
treatment gap in Kashmir is further complicated by the lack of understanding  
of the western ‘counselling’ or 'talk therapy' model of care to the majority of the 
Kashmiri population; their perceptions of the treatment and management of 
mental illness are essentially through the lens of biomedicine with an 
expectation of receiving medication. Bio-medicalization of mental health care 
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and treatment is supported by findings from the survey which showed that 11% 
of Kashmiri adults were taking benzodiazepines.  
 
FGDs highlighted people’s desire for decentralised mental health services, and 
also identified employment, business and skill development as being 
necessary for improved mental health. 
 
In summary, the burden of mental distress and evident gap in service delivery 
found in the KMHS 2015 highlights the need to develop a comprehensive and 
integrated decentralized prevention, care and treatment program in the 
Kashmir Valley, tailoring services to address the specific socio-cultural 
understanding of mental illness. The recommendations in the final report 
(presented in Appendix 4) are the result of contributions from various 
stakeholders working on mental health in the Kashmir Valley. There is 
unanimous agreement that mental health services across the valley should be 
decentralised.  
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Introduction 
Globally, mental health disorders are among the leading causes of illness and 
disability.(4) Mental illness leads to decreased productivity and has a negative 
impact on the quality of life of affected individuals and their families. Annually, 
over 450 million people worldwide experience mental health disorders with few 
accessing appropriate services.(1) In populations affected by political conflict, 
susceptibility to mental illness is high due to exposure to multiple traumatic 
events the breakdown of traditional socio-cultural support systems and the 
negative effect on the socio-economic facets of society.(1, 5-7) This 
combination creates additional stressors affecting the everyday life and 
livelihood of the population.(2) 
 
For the past decade a high burden of mental illness in the Kashmir Valley has 
been reported by mental health practitioners.(1, 3, 8-18) A comprehensive 
study estimating the prevalence of mental distress in all 10 districts was 
deemed necessary in order to provide valley-wide baseline data. The results of 
such a survey will serve to inform mental health policy decisions and aid in the 
planning, monitoring and evaluation of mental health programs, both at the 
valley and district levels.  
 
The Kashmir Valley in context 
Demographics 
The Kashmir Valley lies within the Indian state of Jammu and Kashmir between 
Jammu (to the south) and Ladakh (to the east) with the line of control (border 
with Pakistan) along its northern and western borders (see Figure 3.0). It covers 
a geographical area of 15,948 square kilometres, with a population density of 
430 persons per square kilometre. The total population is 6.9 million, with 73% 
living in rural areas (2011 census).(6)  
 
The main languages spoken in the valley are Kashmiri and Urdu.(19) Kashmiris 
are the predominant ethnic group; other groups include the Gujjars and the 
Bakarwals, who live in the remote mountainous regions of the valley.(19) The 
majority (97%) of the population is Muslim, with Hindus, Sikhs, Buddhists and 
Christians making up the other 3%.(6) 
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Figure 3.0: Map of the Kashmir Valley4 
 
 
Political context in Kashmir  
Since the partition of India in 1947, the Kashmir Valley has been subject to 
continual political insecurity.(20) Following three Indo-Pakistani wars (1947, 
1965 and 1971) and one Indo-Chinese war (1962), an internal resistance 
movement for self-determination was initiated.(21, 22) In 1989 an insurgency 
began leading to the displacement of over 100 000 Kashmiri Pandits and 
resulting in 27 years of militant and military activity.(21, 22) By 2015, 
approximately 70,000 Kashmiris had lost their lives in the conflict and 8,000 
people had been reported missing.(23) 
 
Economic context 
Political instability has a negative impact on the social, economic and material 
fabric of society and gives rise to stressors affecting the everyday life and 
livelihood of the population.(3, 13) A nationwide survey conducted by the 
Ministry of Labour and Employment in 2012-2013 found that Kashmir had the 
highest youth unemployment rate across India, with a high percentage of 
university graduates unemployed.(4) The uncertain atmosphere in the Kashmir 
Valley over the past 27 years has prevented outside investment. At the state 
level, the number of registered job seekers increased by 190% between 2008 
and 2013.(24) Employment-generating sectors such as commercial agriculture, 
forestry, fisheries and floriculture have been curtailed due to the prevailing 
political circumstances in the region.(21, 25) Where tourism was once the 
                                               
4 http://en.wikipedia.org/wiki/Kashmir_Valley#mediaviewer/File:Kashmir_border.JPG 
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source of employment and economic growth, in the past 27 years it has 
become fractured and undependable.(25) 
 
In 2011, a Kashmir-based report by Mercy Corps reported risks associated with 
high youth unemployment, which included feelings of failure, isolation, lack of 
social status, delayed marriages and an increase in tensions among 
disenfranchised young people. All of these risks have been compounded by 
the impact of future uncertainty related to ongoing political conflict.(25) 
Expressions of disappointment, anger and hopelessness in addition to conflict-
related stress, mental illness, suicide and drug addiction have been reported 
as highly prevalent among Kashmir's youth.(9) 
 
Mental health in the Kashmir Valley 
For the past decade, the high burden of mental illness in the Kashmir Valley 
has been reported by mental health practitioners and in the scientific and health 
literature.(1, 3, 11, 15, 17, 26-33) Concurrently, the Valley’s only psychiatric 
hospital, IMHANS, reported an increase in outpatient presentations, from an 
average of 100 per week in 1980 (10) to 850 per week in 2016.(11) 
 
A number of research studies have been previously conducted in the Kashmir 
Valley examining the impact of the conflict on the mental health of the 
population. (1, 3, 14, 17, 32) While these studies have been useful for advocacy 
and draw attention to the plight of the Kashmiri population, they are limited by 
small sample sizes and recruitment from specific populations which hampers 
their representativeness. 
 
Further, previous studies have used purposive sampling to recruit victims of 
conflict related trauma and assess the presence of psychiatric symptomatology 
in this target group, often using non-standardised or invalidated 
questionnaires.(3, 8, 14, 17) Khan (2013) measured mental health outcomes 
in 390 probability sampled urban households in 4 administrative regions of 
Srinagar.(28) Among this sample 58% of respondents had experienced verbal 
violence and 32% physical violence related to the conflict.  While the author 
does not state what tools were used in the survey he concluded that 46% of 
the sample reported anxiety and 32% depression.(28) Between 2003 and 2005 
Margoob et al. conducted an assessment of mental health status of 2391 
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probability sampled individuals within 6 districts of the Kashmir valley.(17) The 
MINI screening tool and MINI clinical interview were used to assess psychiatric 
symptomatology and establish a diagnosis according to the Diagnostic and 
Statistical Manual of Mental Disorders, fourth edition (DSM-IV) criteria.(17) The 
prevalence of PTSD was found to be 7% with a life-time prevalence rate of 
PTSD reported at 15%.(17) While the MINI screening tool had not been 
validated for the Kashmiri context, the strength of this study was in the clinical 
interviews conducted by psychiatrists.(17) Using the Self Reporting 
Questionnaire (SRQ) and a probability based sample of 510 households in 2 
districts in the Kashmir Valley, De Jong et al. (2008) reported that psychological 
distress was experienced by 33% of their sample, with one third reporting 
suicidal ideation.(1, 3) While cut-off scores were adapted from the previously 
validated Indian SRQ-20, these were not validated specifically for the Kashmiri 
population.(1, 3) Research has also been conducted on the impact of natural 
disasters on mental health in the Kashmir Valley.(10, 12, 26, 31, 34) However, 
some limitations of this research have included small sample sizes and the lack 
of use of standardised and validated screening instruments. 
 
Consistent with reported high prevalence rates of mental distress in the 
population, a retrospective study on suicide conducted by Shoib et al. recorded 
an increase of over 250% in the number of suicide attempts between 1994 and 
2012.(15) Margoob et al. (2006) assessed the treatment seeking behaviour of 
patients with PTSD presenting to the Government Psychiatric Diseases 
Hospital in Srinagar5. They found that the interval between onset of symptoms 
and seeking psychiatric treatment was 32 months for women and 48 months 
for men. The authors also stated that the proportion of patients seeking care 
was highly incongruent with the prevalence of PTSD in the community.(16) 
 
These studies made a number of important recommendations. First they 
recommended that community-based mental health service delivery be 
improved, and the authors called for community awareness programmes 
regarding mental health.(3, 15, 28) Recommendations from these studies also 
included the need for training of healthcare providers in symptoms of mental 
distress to facilitate the early detection and management of mental disorders 
and the implementation of effective psychiatric referral systems.(17, 35, 36)   
                                               
5 Now known as the Institute of Mental Health and Neurosciences (IMHANS) 
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In 1999, the National Mental Health Plan (NMHP) was initiated by the Indian 
Government with the intention of rolling out community-based mental health 
services in all Indian states.(37) The programme commenced in Jammu and 
Kashmir in 2004-2005.(38) Alongside the NMHP, each district developed its 
own mental health plan, i.e. the District Mental Health Plan (DMHP), which 
reflects the national goals and principles of the NMHP, tailored to the local 
context.(37) In 2012, a nationwide review reported that the DMHP was barely 
functional in most districts of Jammu and Kashmir.(38) This report also 
suggested a renewed commitment by the Government of India to address the 
mental health needs of its population and called for research which could ‘offer 
insights as well as pathways for change’.(38) 
 
Methodology 
This study was a mixed methods study consisting of a cross-sectional 
household survey complemented by focus group discussions conducted in all 
10 districts of the Kashmir Valley. 
 
Sampling 
We adopted a multi-stage probability based sampling design. The sampling 
frame for each of the 10 districts was obtained from the 2011 Census data with 
villages as enumeration areas. In the first stage of sampling we drew a random 
sample of 40 villages per district using probability sampling proportional to size. 
In the second stage of sampling we used two methods; in rural areas we drew 
a random sample of 14 households per village using the prior list dependent 
method, based on the list of households kept by the village head. In urban 
areas we randomly generated 14 global positioning system (GPS) points and 
the household closest to the point was selected for interview. In the final stage 
of sampling a household roster was obtained from the head of the household 
and one household member 18 years of age or older was randomly selected 
for interview. 
 
The sample size was calculated based on the following parameters:  
- Precision: A precision estimate of 6% (α=0.06), 6% was selected instead of 
the usual 5% due to resource constraints. It was recognised that an 
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additional 1% error on either side of prevalence estimates would not have 
an impact on policy or programmatic decisions.(39, 40) 
- Confidence: We selected a degree of statistical confidence in accordance 
with the universally accepted standard of a 95 percent confidence interval 
(95%CI).(39, 40) 
- Prevalence: The estimated prevalence of 40% for psychological distress in 
the adult population was taken from the 2005 MSF survey of two districts.(3) 
This estimate was considered conservative enough to provide an adequate 
sample size for our survey. 
- Sub-groups: As we wanted to examine prevalence rates of anxiety, 
depression and PTSD in each district individually in addition to the pooled 
prevalence rate for the Kashmir Valley, we sampled each district 
separately. The sample size calculation for household surveys is not 
population dependent but dependent on the number of sub-groups for 
which equally reliable data is wanted.(39, 40) We calculated our sample 
size and applied this sample to each of the 10 districts. 
- Clustering: The decision to distribute the sample among randomly selected 
clusters (villages), had an impact on our sample size calculation.(39, 40) 
Clustering affects the reliability and precision of estimates and therefore is 
an important consideration in sample size calculation.(39, 40) The impact 
of clustering is measured by the design effect (deff), a numerical value 
indicating the degree to which the sampling variance (square of the 
standard error) has increased due to clustering compared to the alternative 
of a simple random selection.(39, 40) A default deff of 1.5 or 2.0 is 
considered acceptable for household cluster surveys. We chose the 
conservative value of 2.0.(39-41) 
- Design Effect: Methods for minimizing the design effect of clustering 
include; using as many clusters as possible, employing the smallest cluster 
size possible, using a constant cluster size across the population sampled 
and the systematic sampling of households at the final stage.(39-41) 
Clustered households are more likely to share similar characteristics than 
a sample obtained from a total random sample. In which case by using as 
many clusters as feasible and choosing smaller cluster sizes the sample 
becomes more representative of the total study population.(42, 43) We 
decided on 40 clusters of 14 households. The number of interviews per 
cluster was determined based on resource constraints, and the number of 
interviews that could feasibly be conducted by one survey team in one day 
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while considering total travel time and time spent in the village. The decision 
to randomly select households using the prior list dependent method (rural 
areas) and the allocation of random GPS points (urban areas) also served 
to minimise the design effect. 
- Adjusting for non-response:  Recognising the risk of introducing bias we 
decided to replace non-responders by substitution. It is acknowledged in 
the literature that households living in close proximity often share similar 
characteristics.(42) Based on this assumption when a household head 
refused consent or there was no-one home at a randomly selected 
household, the first household on the right was selected as a replacement. 
Likewise if the randomly selected individual for the personal interview 
refused consent or was not likely to be home while the survey team was 
present in the village then another individual aged 18 years or above from 
that household was randomly selected as a replacement. We opted for a 
non-response rate of 5% to be included in the sample size calculation to 
factor in the situation if a replacement was not able to be found or when a 
replacement refused consent. 
 
Calculation of sample size  
Our sample size was calculated by putting these parameters into the survey 
sample size calculator in OpenEpi Version 3.01 (Open Source Epidemiological 
Statistics for Public Health), Figure 3.1.(44) The total estimated sample size 
was 560 participants per district, based on; α = 0.06, 95%CI, deff = 2.0, 
estimated prevalence of 40%, 95% response rate and 40 clusters. This 
provided an overall pooled sample size of 5600 households across the Kashmir 
Valley. 
 
  
 
 
Chapter 3: Epidemiology Project                                                                         Page 96 
 
Figure 3.1: district sample size calculation for the Kashmir Mental Health 
Survey 2015 
 
 
Limitations associated with sampling 
A household survey conducted with cluster sampling can only produce an 
estimate of what is occurring in the target population. The possibility of 
sampling error, where the sample differs from the population by chance was 
minimised in this study by increasing the number of, and reducing the size of 
sample clusters. However, it cannot be stated that sampling error is not 
present. In this study, over or under representation of some groups in the 
population, may have resulted in selection bias.(42) However, selection bias is 
not likely to be a significant issue at the household level in this study due to the 
sampling technique that allowed equal opportunity for each household to be 
selected as part of the sample.(45) Nevertheless at the individual level, our final 
sample did result in an over-representation of women. This was corrected using 
post stratification weighting of the sample at district level on gender.   
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Survey questionnaire 
Two questionnaires were administered electronically during the KMHS 2015: 
the Household Demographics Questionnaire and the Personal Interview 
Questionnaire. These questionnaires were developed using multiple methods 
of free-listing, FGDs, consultations with the technical working group and a 
cultural adaptation, translation and validation of the screening tools (presented 
in chapter two). Questionnaires were translated from English into Kashmiri and 
Urdu, were reviewed by mental health experts, final revisions were made and 
an electronic version of the questionnaire was created using ODK software.  
 
In a face to face interview a household demographics questionnaire was 
administered to the self-appointed household head in order to capture specific 
demographic details of the household, including: 
- A complete list of household members and demographics 
- Any family history of mental illness, and 
- The household’s dependence on others for living. 
 
The Personal Interview Questionnaire was then administered in a face to face 
interview to a randomly selected member of that household aged 18 years or 
older. Individuals were asked questions relating to the following topics: 
- Additional demographic details 
- Functionality 
- Problems of daily life 
- Substance use 
- Symptoms of depression and anxiety (using the HSCL-25)  
- Coping strategies 
- Traumatic events 
- Symptoms of PTSD (using the HTQ-16)  
 
Recruitment and training of field staff 
Survey 
Survey enumerators were recruited from a pool of sociology, social work and 
psychology postgraduates with representation from northern and southern 
districts to address linguistic and cultural differences noted in the northern and 
southern regions of the Valley. A total of 53 enumerators were trained between 
17th and 30th September 2015. Training consisted of theoretical and practical 
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sessions; presentations included research ethics, interview techniques, 
systematic review of the questionnaire, administration of psychological first aid 
and referral. Additional training on using the electronic questionnaire, uploading 
completed forms, using GPS navigation tools (Maverick) was provided in 
practical sessions. Training was conducted by myself, MSF clinical 
psychologists, an information technology expert and members of the MSF 
Srinagar project team. Enumerators had ample opportunity to conduct practice 
interviews and become familiar with the technology prior to commencing 
fieldwork. Ten team leaders were selected from the pool of enumerators and 
received additional training on leadership, liaising with village leaders, sampling 
at village level and security. As field practice for enumerators and as a final test 
of the electronic questionnaire a survey pilot was conducted on the 1st and 2nd 
October 2015 in 54 households in one ward of Srinagar, not selected in the 
survey sample. 
 
Focus group discussions  
Focus group participants were recruited via a snowball sampling method 
through the village leader. FGDs were led by one male and one female MSF 
clinical psychologist, with a trained survey enumerator acting as note taker. 
Verbal consent was sought from all participants for interview and data was 
audio-recorded with MP3 voice recording technology, ensuring an accurate 
and complete verbatim record of both the researchers’ questions and the 
participants’ responses. Qualitative data was transcribed with English 
transliteration of the spoken Kashmiri.  
 
The FGD team received two days of training and were supervised during their 
first two FGDs and at various times throughout the survey period. Training 
included obtaining consent, focus-group interview techniques, and facilitation 
of a group discussion, recording the discussion, note taking and keeping an 
interview diary. I provided further training for one of the clinical psychologists, 
who acted as my research assistant and was responsible for the co-ordination 
of the FGDs in addition to the transcription and coding of the interviews. 
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Fieldwork 
Survey 
Data collection was carried out by 10 teams, each consisting of one team 
leader and four enumerators with a mix of males and females in each team. All 
10 teams commenced the pilot survey in Srinagar on 5th October 2015 to 
facilitate supervision, problem solving and technical support. Primary data 
collection occurred between 7th October and 4th December 2015. Four 
debriefing sessions were conducted during the data collection period involving 
all enumerators, team leaders and coordinators. Northern and southern teams 
also had regular separate debriefings during the data collection period. These 
sessions created the opportunity to give updates on progress, provide 
feedback to teams, and discuss problems and solutions experienced by teams. 
 
The survey co-ordination team met weekly in the initial phase (first 3 weeks) 
and bi-weekly thereafter. Each enumerator conducted approximately four 
interviews each day, with each interview lasting 40-60 minutes. In total, each 
enumerator conducted approximately 110 interviews during the data collection 
period. 
 
Data management 
Survey data management 
Data was transferred electronically daily by team leaders to a secure server 
based at the MSF office in New Delhi. Once the questionnaire was uploaded it 
was no longer accessible on the tablet. The data was password-protected on 
the server, with only myself and an information technology support manager 
having sole access. Concurrent data collection and analysis facilitated timely 
monitoring of data quality parameters and preliminary analysis which could be 
fed back to coordinators and study teams for improved performance. The data 
entry and editing phase of the survey was completed in February 2016. 
 
Focus group discussions 
MP3 recordings of FGDs were saved and downloaded onto the FGD research 
assistant’s computers. A copy of the recordings was also stored on my 
computer and password-protected. 
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Statistical analysis 
Analysis of survey data 
Data was downloaded from the secure server, cleaned and coded for analysis. 
A description of the analysis and results is presented in Manuscript One 
Prevalence of depression, anxiety and posttraumatic stress disorder in the 
Kashmir Valley. 
 
In this section I will present a more detailed description of the sensitivity 
analysis conducted during the post stratification weighting of the sample. Multi-
stage cluster sampling based on population proportional to size (PPS) 
methodology produces a self-weighted sample, consequently household level 
data does not require weighting prior to analysis.(40, 46) Our sample had an 
additional consideration in that we also randomly selected an individual for 
interview, our final analysis therefore was not based on household data but 
individual data. We wanted to test the impact of the probability of an individual 
being selected on the representativeness of results. 
 
Sample weights were calculated using the following formulae; 
Formula 1: BaseWt = CWeight * HHWeight * IndivWeight 
 
Where, BaseWt represented the inverse of the combined probability of the 
cluster, household and individual being selected for interview. CWeight 
represented the inverse probability of a cluster being selected in a district (a 
village). HHWeight represented the inverse probability of a household being 
selected in a village and IndivWeight represented the inverse probability of an 
individual being selected from a household. 
Formula 2: pweight = BaseWt * Cd 
 
Where, pweight represented the overall sample weight per observation, 
BaseWt represented the sample weight per observation and Cd is a district 
calibration based on the estimated adult population in each district 
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Calculated weights were entered into Stata Version 13.1 and prevalence 
estimates were obtained for the following conditions: 
- Unweighted data 
- Data weighted using the base weight for each observation (Formula 2) 
- Data weighted using the base weight but excluding the weight for the 
individual (including only the cluster weight and household weight) 
 
Table 3.0 illustrates minimal influence of weighting for sample selection on our 
prevalence estimates, indicating that our sampling methodology likely 
produced a self-weighted sample. 
 
However, after analysis of the demographic characteristics of our sample we 
found that females were over-represented in our sample with a ratio 
males:females of 1:1.9, when compared to the male to female distribution in 
the population of 1:1.1. It was therefore necessary to weight our sample using 
post stratification weighting for gender in order to ensure that our results were 
generalizable to the target population.  
 
Gender weights were calculated using the following formula; 
 
proportion of males/females in the total population 
proportion of males/females in the sample 
 
 
When post stratification weights were entered into the survey parameters in the 
analysis software a marked difference was noted on prevalence estimates for 
all psychological disorder classifications (Table 3.0). Results show that the over 
representation of women in our sample had elevated prevalence estimates, 
which is reflected in the higher prevalence of symptoms of psychological 
distress in women, one of the main findings from our survey. 
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Table 3.0: Sensitivity test of prevalence rates using various sample weighting 
parameters, Kashmir Mental Health Survey, 2015 
Screening Tool % Se 95% CI Deff 
PTSD (HTQ)           
No weighting 22.0 0.0079 20.5 23.6 1.95 
Indiv weighting 20.9 0.0090 19.2 22.7 2.62 
No indiv weighting 21.9 0.0089 20.2 23.7 2.48 
Post strat weighting 19.3 0.0095 17.5 21.2   
            
Depression (HSCL)           
No weighting 46.7 0.0081 45.1 48.3 1.40 
Indiv weighting 45.6 0.0095 43.7 47.4 1.96 
No indiv weighting 46.8 0.0092 45.0 48.6 1.85 
Post strat weighting 41.3 0.0106 39.2 43.4   
            
Anxiety (HSCL)           
No weighting 32.2 0.0080 30.7 33.8 1.55 
Indiv weighting 30.4 0.0094 28.6 32.3 2.22 
No indiv weighting 32.1 0.0090 30.4 33.9 2.00 
Post strat weighting 25.6 0.0095 23.8 27.5   
            
Total HSCL-25           
No weighting 51.4 0.0086 49.8 53.1 1.59 
Indiv weighting 50.3 0.0103 48.3 52.3 2.28 
No indiv weighting 51.8 0.0099 49.9 53.8 2.13 
Post strat weighting 44.8 0.0111 42.6 47.0   
Se= standard error, CI= confidence interval, Deff= design effect, Indiv= individual, PTSD= posttraumatic 
stress disorder, HTQ= Harvard Trauma Questionnaire, HSCL= Hopkins Symptoms Checklist. 
 
 
Analysis of focus group data  
The purpose of the qualitative analysis was to identify themes that were rooted 
in the reality of the perceptions and experiences of mental distress and service 
provision in the context of the Kashmir Valley.  
 
Continual referencing back to the data during analysis ensured that the 
analytical process was firmly grounded in the actual data. After regaining 
familiarity with the data, ‘open’ coding (59) was conducted in order to identify 
new ideas, relationships, patterns between perceptions and experiences of 
mental health/illness. Once primary categories and relationships were 
developed, the transcripts were explored in depth in a second stage of coding. 
During this stage connections between categories and relationships were 
identified and existing codes subcategorised and allocated to minor themes. 
This process is known in the literature as ‘axial coding’ or the practice of making 
connections.(59, 60) In this way more specific experiences concerned with 
perceptions of mental health/illness and access to service were given a title or 
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name. The final stage of coding grouped minor themes into major themes; 
Strauss and Corbin (1990) describe this phase as the process by which all 
categories are structured around a central or 'core' category.(59) Transcripts 
were re-examined and quotes illustrating each of the identified themes 
selected. 
 
During this coding process, common themes were identified with respect to the 
participants’ perceptions and experiences of mental health issues, health-
seeking behaviours and perceived service needs. A description of the analysis 
and results of qualitative data will be presented elsewhere. 
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Abstract  
Background: Following the partition of India in 1947, the Kashmir Valley has 
been subject to continual political insecurity and ongoing conflict, the region 
remains highly militarised. We conducted a representative cross-sectional 
population-based survey of adults to estimate the prevalence and predictors of 
anxiety, depression and posttraumatic stress disorder (PTSD) in the ten 
districts of the Kashmir Valley. 
 
Methods: Between October and December 2015, we interviewed 5519 out of 
5600 invited participants, ≥18 years of age, randomly sampled using a 
probability proportional to size cluster sampling design. We estimated the 
prevalence of a probable psychological disorder using the Hopkins Symptom 
Checklist (HSCL-25) and the Harvard Trauma Questionnaire (HTQ-16). Both 
screening instruments had been culturally adapted and translated. Data was 
weighted to account for the sampling design and multivariate logistic regression 
analysis was conducted to identify risk factors for developing symptoms of 
psychological distress. 
 
Findings: The estimated prevalence of mental distress in adults in the Kashmir 
Valley was 45% (95% confidence interval [CI] 42∙6-47∙0). We identified 41% 
(95% CI 39∙2-43∙4) of adults with probable depression, 26% (95% CI 23.8-27.5) 
with probable anxiety and 19% (95% CI 17.5-21.2) with probable PTSD. The 
three disorders were associated with the following characteristics: being 
female, over 55 years of age, having had no formal education, living in a rural 
area, and being widowed/divorced or separated. A dose-response association 
was found between the number of traumatic events experienced or witnessed 
and all three mental disorders. 
 
Interpretation: The implementation of mental health awareness programs, 
interventions aimed at high risk groups and addressing trauma related 
symptoms from all causes are needed in the Kashmir Valley. 
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Introduction 
Globally, psychological disorders make up a large proportion of disease burden 
and are recognised as the leading cause of years of life lived with a disability 
(Disability-Adjusted Life Years or DALY).(4, 47) This results in decreased 
productivity and has a negative impact on the quality of life of affected 
individuals and their families.(4, 47) In recognition of mental health as a priority 
public health problem, in 2012 the World Health Assembly called for a 
comprehensive, coordinated response from health and social sectors to 
address mental health disorders at the country level.(48) In order to target 
services and inform policy decisions, the epidemiology of psychological 
distress in a given population must be understood. Furthermore, in countries 
and contexts affected by conflict, the combination of exposure to traumatic 
experiences, restrictions on economic development and the breakdown of 
traditional social support mechanisms place the population at increased risk of 
psychological distress.(49-51)  
 
Following the partition of India in 1947, the Kashmir Valley has been subject to 
continual political insecurity and ongoing conflict.(20) In 1989, an insurgency 
began leading to the displacement of over 100, 000 Kashmiri Pandits and 27 
years of militant and military activity.(21, 22) By 2015, approximately 70,000 
Kashmiris had lost their lives in the conflict and 8,000 people had been reported 
missing.(23) The effect of prolonged exposure to violence on the psychological 
well-being of the population has been confounded by natural disasters such as 
a 7.6 Mw magnitude earthquake in 2005 and floods in 2014, in addition to 
livelihood factors such as poverty and unemployment.(12, 14, 25, 31, 52)  
 
Increasing evidence on the impact of protracted conflict and natural disasters 
on the mental health of the Kashmiri population is available. The Institute of 
Mental Health and Neurosciences (IMHANS) in the valley’s major city, 
Srinagar, has observed a rise in outpatient presentations for mental health 
issues from an average of 100 per week in 1980 to between 200-300 per day 
in 2013.(53) In addition, the number of suicide attempts increased by more than 
250% between 1994-2012(33) and other studies report a high prevalence of 
traumatic experiences and associated symptoms of mental illness.(30, 33) 
Prior studies conducted in the Kashmir Valley estimating the prevalence of 
mental distress have been limited by non-probability based sampling, small 
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sample sizes and the use of non-validated instruments to measure mental 
distress have hampered the generalizability of the results.(14, 32, 34)  
 
Therefore, we aimed to estimate the prevalence of psychological distress 
(specifically symptoms of anxiety, depression and PTSD) across all ten districts 
of the Kashmir Valley in order to assist mental health service providers to 
increase the relevance and impact of current activities in Kashmir and to 
advocate for early and targeted interventions and evidence based policies. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Methods 
Study design and participants  
This population-based cross-sectional survey was conducted between October 
and December, 2015 in the ten districts of the Kashmir Valley. We adopted a 
multi-stage random sampling design.(39, 42) The sampling frame for each of 
the ten districts was obtained from the 2011 census data with villages (in rural 
areas) and wards (in urban areas) as enumeration areas.(54) In the first stage 
Key Questions 
What is already known about this topic? 
 Populations living in protracted conflict are at higher risk of developing signs 
and symptoms of mental illness. 
 There is a recognized need for research that describes the epidemiology of 
mental illness in a population in order to direct provision of mental health 
services and inform policy. 
 The few studies conducted on this topic in the Kashmir Valley lack 
generalizability and comparability, limited by the use of non-validated 
screening tools, small samples sizes or non-probability based sampling.  
What are the new findings? 
 Our study is the first representative study estimating the prevalence of 
mental distress in all ten districts of the Kashmir Valley, using culturally 
adapted, translated and validated screening tools. 
 Our findings show that adults living in all ten districts of the Kashmir Valley 
experience high levels of anxiety, depression and PTSD symptoms. The 
cumulative impact of multiple traumatic events (natural and man-made) was 
shown to be a significant predictor of mental distress. 
Recommendations for policy 
 Our findings suggest that an increase in coverage and access to mental 
health services should be prioritized in settings that have been affected by 
natural and man-made disasters, together with minimizing the repeated 
exposure to traumatic events. 
 Interventions should be focused on decentralizing access to mental health 
services and community mental health promotion activities to strengthen 
individual and community coping strategies. 
 Those identified as at increased risk for mental distress should be targeted 
when formulating policy and planning culturally sensitive interventions.   
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of sampling we drew a random sample of 40 villages/wards per district using 
probability sampling proportional to size. In the second stage of sampling we 
used two methods; in rural areas we drew a random sample of 14 households 
per village based on the list of households kept by the village head. In urban 
areas we randomly generated 14 global positioning system (GPS) points per 
randomly selected ward and the household closest to the point was chosen for 
interview. In the final stage of sampling one member of the household, 18 years 
of age or older, was randomly selected for interview using a random numbers 
table.  
 
A household was defined as a group of persons who slept under the same roof 
more for than three months in the past 12 months and who shared the same 
cooking pot. We aimed for 560 participants per district, based on a sample size 
calculation which assumed a precision estimate of ±6%, a 95% confidence 
interval (CI), an estimated pooled prevalence of mental distress of 40%(1, 3, 
32), and the number of interviews the team could feasibly conduct during the 
time period they were present in the village. This yielded a total sample size of 
5600 individuals. The sampling of each district separately allowed for the 
estimation of separate district level prevalence rates, in addition to pooled 
prevalence rates. Due to resource limitations and travel distances it was not 
possible to return to the household on a subsequent day and so in the event 
that no-one in the household was home on the day of interview or if the 
household did not want to participate a replacement household was selected. 
This was the household on the immediate right of the non-participating 
household.  
 
The study was approved by the Médecins Sans Frontières Ethics Review 
Board (ERB) (ID 1516), the Government Medical College Srinagar ERB (ID 
19/ETH/GMC/ICMR), and the Australian National University Human Research 
Ethics Committee (ID 2015/516). 
 
Procedures 
Two electronic questionnaires were administered in face to face interviews 
during the survey: the Household Demographics Questionnaire (HDQ) and the 
Personal Interview Questionnaire (PIQ). The questionnaires were converted 
into an electronic version using Open Data Kit (ODK) software. The 
questionnaires were uploaded onto tablets and data was collected by entering 
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responses directly into the tablet. These questionnaires were developed by the 
study team using an iterative process involving multiple methods of free-listing, 
focus group discussions and review by an expert panel.  
 
The HDQ, administered to the self-identified head of the household, included 
information on demographic characteristics, family history of psychological 
illness and the household’s dependence on other persons for living. The PIQ 
was administered to the randomly selected individual ≥18 years of age, in the 
same household. Individuals were asked questions on the following topics: 
additional demographic information, ability to function in daily life, self-reported 
physical health, problems of daily life, coping strategies and exposure to 
traumatic events. In addition, the Hopkins Symptom Checklist (HSCL-25) for 
anxiety and depression, and the Harvard Trauma Questionnaire-16 (HTQ-16) 
for posttraumatic stress disorder (PTSD) were administered. These 
instruments were culturally adapted and translated; this process has been 
described elsewhere.(55)  
 
The daily functionality checklist was created during pre-survey free-listing 
interviews and focus group discussions (these results are not presented here). 
The traumatic events checklist was adapted from the Life Events Checklist 
(LEC). The LEC traumatic events includes natural disasters, conflict related 
trauma, traumatic life experiences such as accidents and life threatening illness 
or injury, sexual trauma and death. Prior to the survey, a technical working 
group extended the section on conflict related trauma to include specific 
traumatic experiences relevant to the Kashmir Valley context, including 
crackdowns, frisking, interrogation with threats to life, torture, disappearance of 
friends or family, loss of property or belongings, forced separation from family 
members and direct combat exposure such as militant or military attacks. 
Respondents reported on one of four categories per event; 1. personally 
experienced this event, 2. witnessed this event happening to someone else, 3. 
know of someone this happened to, 4. don’t know anyone this has happened 
to. The number of exposures over the respondent’s lifetime was reported. 
 
The HSCL-25(56) is composed of ten items designed to assess symptoms of 
anxiety and 15 items assessing symptoms of depression in the prior four 
weeks. Rating is via a four-point Likert scale with categories of response being: 
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'never or no', 'sometimes', 'often', or 'always'. Three scores are calculated from 
the responses; the depression score (the average of the 15 depression items), 
the anxiety score (the average of the ten anxiety items) and the total score (the 
average of all 25 items). Across various population groups, the total score has 
been shown to be highly correlated with severe emotional distress of an 
unspecified diagnosis.(56) The anxiety items are consistent with the Diagnostic 
and Statistical Manual IV (DSM-IV) diagnosis of generalized anxiety disorder, 
however the symptoms may also be consistent with other anxiety 
disorders.(56) The depression score is correlated with major depressive 
disorder (MDD) as defined by the DSM-IV.(56) The HTQ-16,(56, 57) is the 
fourth section of a larger instrument which addresses 30 trauma symptoms 
derived from the DSM-IV criteria for PTSD. It is often used in isolation as a 
screening instrument for symptoms of PTSD. The checklist is comprised of 16 
items rated on a four-point Likert scale, similar to the HSCL-25. The DSM-IV 
PTSD score is calculated from averaging the scores, with a higher score 
suggesting an increased probability of PTSD.(56) 
 
In recognition of the importance of culturally validating instruments we 
conducted a separate study where employment of rigorous methodological 
approaches in the cultural adaptation, translation and validation of the HSCL-
25 and HTQ-16 followed four phases taken from sequences recommended by 
Brislin (1976), Van Ommeren (1999) and Flaherty, Gaviria (58) This 
methodology is explained elsewhere.(55) 
 
Briefly, from a sample of 304 individuals the Kashmiri optimal cut point for 
maximizing the sensitivity and specificity of the HSCL-25 anxiety subscale was 
1.75 (95%CI: 1.64-1.86) and the depression subscale, 1.57 (95%CI: 1.47-
1.67). The conventional cut-point for both scales is 1.75. (56) A Kashmiri cut-
point was not estimated for the HTQ-16 due to too few observations classified 
by the gold standard psychiatric interview as a case for PTSD, we adopted the 
recommended international cut point of 2.0. (56)  The Receiver operating curve 
(ROC) analysis demonstrated good diagnostic accuracy, with the AUC 0.81 
and 0.82 for the anxiety and depression subscale, respectively. Cronbach’s 
alpha of the HSCL-25 was calculated to be 0.92 and Cronbach’s alpha for the 
HTQ-16 was calculated to be 0.90, demonstrating high internal reliability. The 
HSCL-25 and the HTQ-16 are not diagnostic tools; diagnosis can only be 
confirmed via clinical interview with a psychologist/psychiatrist. Therefore, the 
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term ‘probable case’ is used throughout, for persons scoring above the 
screening instrument cut point, with the recognition that use of screening tools 
also captures individuals with sub-syndromal illness. (59) 
 
Enumerators fluent in Kashmiri, Urdu and English were recruited from a pool 
of post graduate sociology, social work and psychology students form Kashmir 
University. A total of 53 enumerators were trained to administer the 
questionnaires using the tablets. A pilot survey was conducted on 1st and 2nd 
of October 2016 in 54 households in one Ward of Srinagar; these results were 
not included in the survey sample. Based on the results of the pilot study, no 
revisions to the questionnaire were deemed necessary. Data collection was 
carried out by ten teams, each consisting of one team leader and four 
enumerators with an equal male to female ratio. Interviews were conducted in 
Kashmiri, Urdu or English and strict privacy was ensured. Completed versions 
of the questionnaire were uploaded daily by team leaders from the tablets to a 
secure server based at the MSF office in New Delhi, India. Data was password 
protected and only accessed by the principal investigator. 
 
A research information sheet was provided to prospective participants in Urdu 
and English (Kashmiri is the most widely spoken language, whereas Urdu and 
English are the prominent languages of literacy). Due to low literacy rates, 
participants were read the information sheet prior to being asked to sign or 
mark a translated consent form. No incentive was offered for participation in 
the survey. In the event a respondent become distressed during the interview 
the interview was stopped and psychological first aid was administered by the 
trained enumerator. The interview was only continued if the respondent was 
willing and able to continue answering the questions. A mental health care 
referral service was integrated into the survey design by way of a referral card 
with contact details for all mental health service providers in the valley. 
Participants showing distress were advised to contact the nearest mental 
health service provider and directed to the MSF 24-hour mental health hotline. 
An MSF clinical psychologist was on-call throughout the survey to provide 
telephone support to survey enumerators when required. 
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Statistical Analysis  
Observations from participants who refused to respond to at least one item on 
either the HSCL-25 or HTQ-16 were excluded from the analysis. Data analysis 
was conducted in Stata version 13∙1 (StatCorp, Texas, United States of 
America).(60) We conducted descriptive analysis on respondent 
characteristics using frequencies, means, standard deviations and 95% 
confidence intervals (95% CI). Data were then weighted to account for the 
sampling design and for the over-representation of females in the sample, and 
prevalence estimates were calculated for probable anxiety, depression and 
PTSD using the prior stated cut points. We used the complex survey design 
command in Stata to apply probability weights. Sensitivity tests were conducted 
on sample weights to assess differences in prevalence estimates after post-
stratification weighting on gender. Standard errors were estimated using the 
Taylor series linearization method to adjust for design effects.(61) The 
Wilcoxon-Mann-Whitney test was utilized to compare continuous variables. 
The chi-square test (X2) was used to test for associations between categorical 
variables. The psychometric properties of the instruments were evaluated 
using Cronbach’s alpha for internal reliability, where an alpha of 0∙7 was 
considered to be an acceptable reliability coefficient and 0∙9 or larger, excellent 
reliability (62).   
 
Univariate logistic analysis was used to calculate crude odds ratios (ORs) with 
95% CIs, identifying evidence of association with study outcomes (depression, 
anxiety and PTSD separately) and a-priori risk factors: i.e., sex, age group, 
marital status, education, main daily activity, rural or urban residence, and 
exposure to traumatic events. Variables that showed a significant association 
with the outcome of interest, with a p-value of less than 0.25 were included in 
the multivariable analysis; with separate models created for each study 
outcome. (63, 64) Adjusted odds ratios (OR†s) and adjusted Wald tests were 
calculated.(64)  Forward step wise regression was utilised to build the final 
main effects model.(64) Backward step wise regression was then used to 
remove variables with an adjusted Wald test > 0.05. In the final model only 
exposure factors which had adjusted odds > 1.0 with a p-value < 0.05 were 
considered statistically significant predictors of the study outcomes.(64)  The 
F-adjusted mean residual test was applied to test for goodnesss of fit.(65) 
Variance inflation factors were estimated to check for collinearity.(64) 
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Results   
We collected data from 399 villages across all ten districts of the Kashmir 
Valley, one village was not accessible due to heavy snowfall. Of the 5600 
households selected and approached for interview, 65 randomly selected 
households and 49 replacement households refused consent, providing an 
overall household participation rate of 97.9% (5551 households). Of the 5551 
individuals invited to participate, 70 did not consent for interview, providing an 
individual participation rate of 98∙7%. Nine interviews were discontinued due to 
respondent distress and 54 participants refused to respond to at least one item 
on either the HSCL-25 or HTQ-16 and thus were excluded from the analysis. 
After data cleaning a sample of 5428 observations was available for analysis 
(Figure 3.2). 
 
Figure 3.2: Flow diagram of response rate for 2015 KMHS 
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The mean household size was 6∙5 persons and 27% (n=1466) of households 
reported that at least one person in their family had suffered from a 
psychological illness. Most households reported being self-sufficient (81%, 
n=4398) with 95% (n=5171) stating that the family always has at least two 
meals per day. A higher proportion of respondents lived in a rural area (78%, 
n=4216). 
 
The mean age of respondents for the individual interview was 38 years (SD 
15.4) with similar age distributions in men and women (Table 3.1).  
 
The majority of respondents were married (68.4%, n=3706) and 65% (n=3509) 
of all respondents were women. Men reported higher educational attainment 
than women, with a high proportion of women reporting no formal education 
(41.8%, n= 1460). Some form of employment (full-time, contract work or self-
employed) or working in a family business was reported by 60% (n= 1154) of 
male respondents, while the majority of women (81.0%, n= 2843) reported 
home duties as their main activity.  
 
The majority (99.2%) of the adult study population experienced or witnessed at 
least one traumatic event during their lifetime [range 1-19], with a mean of 7.7 
(SD: 4.0) traumatic events per person. Men reported that they had witnessed 
or experienced more traumatic events than women (mean 8.4 (SD: 4.2) and 
6.4 (SD: 3.8), respectively; p<0.001)) (Table 3.2). In Table 3.3 the weighted 
lifetime prevalence of traumatic events experienced and witnessed by 
respondents are summarized; 70.6% of adults recounted having experienced 
or witnessed the sudden or violent death of someone they knew and a further 
75.7% reported having experienced a work-related accident, transport accident 
and/or a life-threatening illness or injury. 
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Table 3.1: Demographic characteristics, Kashmir Mental Health Survey, 2015 
 
Total 
(N=5428) 
Males 
(n=1919) 
Females 
(n=3509) 
Proportion 
N(%) 
Proportion 
n(%) 
Proportion  
n(%) 
Mean age (SD) 38∙2 (15∙4) 40∙6 (17∙1)  37∙0 (14∙2) 
Age Group        
18-34 years  2449 (45∙1) 814 (42∙4) 1635 (46∙6) 
35-54 years 1943 (35∙8) 617 (32∙2) 1326 (37∙8) 
55+ years 1036 (19∙1) 488 (25∙4) 548 (15∙6) 
Main Activity    
Some Employment 886 (16∙3) 725 (37∙8) 161   (4∙6) 
Student 705 (13∙0) 320 (16∙7) 385 (11∙0) 
Family Business 449   (8∙3) 429 (22∙4) 20   (0∙6) 
Unemployed/Retired 385   (7∙1) 285 (14∙9) 100   (2∙8) 
Home Duties 55∙3 (55∙3) 157   (8∙2) 2843 (81∙0) 
Marital Status       
Never Married 1438 (26∙5) 579 (30∙2) 859 (24∙5) 
Married 3706 (68∙4) 1275 (66∙5) 2431 (69∙4) 
Widowed/Divorced/Separated 275   (5∙1) 62   (3∙2) 213   (6∙1) 
Education       
None 1899 (35∙1) 439 (22∙9) 1460 (41∙8) 
Primary 775 (14∙3) 322 (16∙8) 453 (13∙0) 
High 1694 (31∙4) 715 (37∙4) 979 (28∙1) 
Graduate 787 (14∙6) 390 (20∙4) 397 (11∙4) 
Vocational 248   (4∙6) 48   (2∙5) 200   (5∙7) 
Area of Residence       
Rural 4216 (77∙7) 1535 (80∙0) 2681 (76∙4) 
Urban 1212 (22∙3) 384 (20∙0) 828 (23∙6) 
District of Residence     
Kupwara 524   (9∙7) 190   (9∙9) 334   (9∙5) 
Kulgam 535   (9∙9) 180   (9∙4) 355 (10∙1) 
Ganderbal 538   (9∙9) 201 (10∙5) 337   (9∙6) 
Badgam 538   (9∙9) 201 (10∙5) 337   (9∙6) 
Baramulla 543 (10∙0) 185   (9∙6) 358 (10∙2) 
Shopiyan 543 (10∙0) 176   (9∙2) 367 (10∙5) 
Anantnag 550 (10∙1) 197 (10∙3) 353 (10∙1) 
Pulwama 550 (10∙1) 194 (10∙1) 356 (10∙1) 
Bandipora 553 (10∙2) 221 (11∙5) 332   (9∙5) 
Srinagar 554 (10∙2) 174   (9∙1) 380 (10∙8) 
SD = standard deviation 
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Table 3.2: Weighted proportion of traumatic events experienced or witnessed 
by respondents in the Kashmir Mental Health Survey, by sex, 2015 
 
Total 
(N=5428) 
Men 
(n=1919) 
Women 
(n=3509) 
  
% Se % Se % Se 
Difference 
(%) 
Overall 
p-
value 
Traumatic events           <0∙001 
No traumatic events  7∙5 0∙002 5∙6 0∙002 11∙1 0∙003 5∙5  
1-2 traumatic events 9∙7 0∙006 7∙3 0∙008 14∙7 0∙010 7∙4  
3-5 traumatic events 23∙5 0∙009 19∙4 0∙012 31∙8 0∙010 12∙4  
6-10  traumatic events 39∙7 0∙010 41∙0 0∙014 37∙1 0∙011 3∙9  
>10 traumatic events 26∙3 0∙010 31∙7 0∙014 15∙4 0∙010 16∙3  
Se = standard error 
 
 
The post-stratified gender weighted mean score on the HSCL-25 was 1∙55 (SD 
0∙47, 95% CI 1∙53-1∙57). Female respondents scored higher than male 
respondents (females, 1∙65, 95% CI 1∙62-1∙67 and males, 1∙50, 95% CI 1∙47-
1∙53, p<0∙001). The weighted mean score on the HSCL-25 Anxiety items (items 
1-10) was 1∙50 (SD 0∙48, 95% CI 1∙48-1∙52). Female respondents scored 
higher than male respondents (females 1∙63, SD 0∙50, 95% CI 1∙61-1∙66 and 
males, 1∙44, SD 0∙43, 95% CI1∙41-1∙46, p<0∙01). Cronbach’s alpha for the 
items on the anxiety subscale was 0.90. The weighted mean score for the 
HSCL-25 Depression items (items 11-25) was 1∙58 (SD 0∙51, 95% CI 1∙56-
1∙60). Female respondents scored higher than male respondents (females, 
1∙66, SD 0∙51, 95% CI 1∙63-1∙68 and males 1∙54, SD 0∙50, 95% CI 1∙51-1∙57, 
p<0∙01). Cronbach’s alpha for the items in the depression sub-scale was 0.87. 
The mean score for the HTQ-16 was 1∙55 (SD 0∙41, 95% CI 1∙52-1∙57). Female 
respondents scored higher than male respondents (females 1∙61, SD 0∙50, 
95% CI 1∙58-1∙63 and males 1∙55, SD 0∙47, 95% CI 1∙48-1∙55, p<0∙01). 
Cronbach’s alpha for the HTQ-16 was estimated at 0.89, demonstrating good 
internal reliability. 
 
 
 
Table 3.3: Weighted lifetime prevalence of traumatic events experienced or witnessed, by sex, Kashmir Mental Health Survey, 2015 
 
Total (N=5428) Men (n=1919) Women  (n=3509)    
(%) Se (%) Se (%) Se 
% 
Difference 
95% CI p-value 
Natural disaster related 93∙5 0∙006 93∙5 0∙008 93∙5 0∙007 0∙0 -1∙4-1∙5 0∙927 
Conflict-related 93∙0 0∙006 94∙2 0∙008 90∙4 0∙007 3∙8 2∙7-5∙5 <0∙001 
  Crackdowns, round-up raids, frisking 81∙1 0∙010 82∙7 0∙012 77∙6 0∙011 5∙1 2∙5-6∙7  
  Fire or explosion 73∙4 0∙011 78∙6 0∙014 62∙8 0∙012 15∙9 14∙3-19∙2  
  Militant or military attacks 41∙8 0∙011 46∙8 0∙016 31∙7 0∙012 15∙1 11∙8-17∙3  
  Assault with a weapon 33∙7 0∙011 38∙6 0∙016 23∙6 0∙011 15∙0 10∙9-16∙1  
  Interrogation or harassment with threat to life 33∙0 0∙010 36∙0 0∙014 26∙7 0∙010 9∙3 8∙8-14∙1  
  Captivity ie kidnapped/imprisoned/ held hostage 32∙4 0∙011 36∙7 0∙015 23∙5 0∙011 13∙2 10∙4-15∙7  
  Torture 27∙9 0∙010 31∙2 0∙014 21∙3 0∙010 9∙9 8∙8-13∙9  
Death of a loved one 70∙6 0∙011 74∙0 0∙014 63∙6 0∙012 10∙4 7∙8-12∙9 <0∙001 
  Sudden death 59∙5 0∙012 62∙4 0∙016 53∙6 0∙013 8∙8 6∙1-11∙6  
  Violent death 48∙7 0∙011 51∙7 0∙015 42∙7 0∙012 9∙0 6∙0-11∙6  
Separation from loved one 25∙7 0∙010 28∙2 0∙014 20∙6 0∙010 7∙6 5∙3-10∙2 <0∙001 
  Disappearance 15∙7 0∙008 17∙1 0∙011 12∙0 0∙008 5∙1 3∙0-7∙1  
  Forced separation 15∙4 0∙009 16∙9 0∙011 13∙3 0∙008 3∙6 1∙7-6∙0  
Life trauma 75∙7 0∙009 80∙8 0∙012 65∙4 0∙011 15∙4 12∙5-17∙3 <0∙001 
  Transport accident 54∙2 0∙011 63∙0 0∙014 36∙2 0∙012 26∙8 23∙1-28∙6  
  Life-threatening illness 45∙6 0∙012 48∙8 0∙016 39∙1 0∙012 9∙6 6∙3-11∙9  
  Work accident 41∙8 0∙011 45∙4 0∙015 34∙5 0∙011 10∙9 9∙0-14∙6  
Sexual trauma 11∙1 0∙007 12∙2 0∙010 9∙0 0∙008 3∙2 1∙7-5∙3 0∙007 
  Sexual assault 9∙2 0∙007 10∙3 0∙009 7∙0 0∙007 3∙3 2∙4-5∙7  
  Bad sexual experience 8∙3 0∙006 9∙1 0∙009 6∙9 0∙006 2∙2 0∙8-4∙0  
Physical trauma 60∙2 0∙001 66∙4 0∙016 47∙3 0∙012 19∙1 14∙8-20∙3 <0∙001 
Loss of property/ or belongings 51∙1 0∙014 53∙6 0∙018 45∙9 0∙015 7∙7 5∙5-11∙2 <0∙001 
Se = standard error, CI = confidence interval
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The weighted population prevalence rate for psychological distress (i.e. for 
symptoms of depression, anxiety and PTSD combined) based on the cut points 
of the screening instruments was 45% (95% CI 42∙6-47∙0). Forty-one percent 
(95% CI 39∙2-43∙4) exhibited signs of probable depression, 26% (95% CI 17∙5-
21∙2) signs of probable anxiety and 19% (95% CI 23∙8-27∙5) signs of probable 
PTSD. Sensitivity analyses using un-weighted data and data weighted only for 
the sampling design yielded similar findings, however post stratification 
weighting for gender yielded lower prevalence estimates (refer to Table A1 in 
the Appendix).  
 
Over half of survey respondents (64%) reported feeling low in energy and 
worrying too much (61%) in the four weeks prior to the survey. A large 
proportion also indicated that in the previous four weeks they had experienced 
difficulty sleeping (41%), a loss of interest in things (44%), and feelings of 
sadness (49%), worthlessness (46%) and crying easily for no identified reason 
(41%). 
 
We found a high prevalence of mental health co-morbidity among people with 
probable depression, anxiety and PTSD; 89% of respondents identified with 
probable PTSD were also identified with probable depression, and 71% were 
classified with probable anxiety. Similarly, 90% who met the criteria for 
probable anxiety also met the criteria for probable depression; 16% of 
respondents were identified as probable case for all three disorders. 
Furthermore, 12% of the Kashmiri adult population responded positively to the 
question from the HSCL-25, In the past four weeks how often have you had 
thoughts of killing yourself; 94% of these respondents were classified as a 
probable case for at least one of the three disorders. 
 
Tables 4a-4c show the adjusted odds ratio’s from multivariate analysis 
examining the associations with all three disorders. Associations were 
identified with being female, increasing age, being divorced, widowed or 
separated, having a lower educational attainment and living in a rural area. 
When assessing the association between the number of traumatic events and 
psychological distress, a dose-response effect was observed; as the number 
of traumatic events experienced increased, so did psychological distress. This 
was consistent across all three psychological disorders. Experiencing or 
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witnessing greater than 6 traumatic events over a lifetime substantially 
increased the odds of anxiety, depression and PTSD (Tables 4a-4c). 
 
 
Table 4a: Weighted adjusted odds ratios of probable depression by 
demographic characteristics in survey respondents, 2015 Kashmir Mental 
Health Survey 
Variables OR†  95% CI p-value 
Sex       
Male  1∙00    
Female 1∙73  1∙39 2∙16 <0∙001 
Age Group         0∙1221 
18-34 years  1∙00       
35-54 1∙11 0∙92 1∙34 0∙2930 
55+ 1∙31 1∙01 1∙69 0∙041 
Education         <0∙001 
None 1∙39 1∙10 1∙76  
Primary  1∙00    
Secondary 0∙64 0∙50 0∙82  
Graduate 0∙40 0∙29 0∙54  
Vocational 1∙75 1∙16 2∙65  
Main Activity         0∙006 
Family Business 0∙67 0∙48 0∙94  
Employed  1∙00    
Household Duty 1∙15 0∙88 1∙49  
Student 1∙20 0∙90 1∙60  
Unemployed  / retired 1∙35 0∙97 1∙87  
Traumatic Events    <0∙001 
no trauma 0∙95 0∙37 2∙41  
1-2 traumatic events 1∙00    
3-5 traumatic events 1∙79 1∙35 2∙38  
6-10 traumatic events 3∙86 2∙95 5∙06  
> 10 traumatic events 6∙42 4∙75 8∙66  
OR†  = adjusted odds ratio; CI = confidence interval
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Table 4b: Weighted adjusted odds ratios of probable anxiety by demographic 
characteristics in survey respondents, 2015 Kashmir Mental Health Survey 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
OR† = adjusted odds ratio; CI = confidence interval
Variables  OR† 95% CI p-value 
Sex     
Male 1∙00    
Female 1∙88 1∙43 2∙47 <0∙001 
Education        <0∙001 
None 1∙46 1∙14 1∙86  
Primary 1∙00    
Secondary 0∙76 0∙59 0∙98  
Graduate 0∙40 0∙28 0∙57  
Vocational 1∙69 1∙14 2∙51  
Main Activity        0∙033 
Employed 1∙00    
Family Business 0∙70 0∙48 1∙01  
Student 1∙17 0∙82 1∙67  
Unemployed  / retired 1∙16 0∙80 1∙68  
Household Duty 1∙31 0∙94 1∙84  
Area     
Rural 1∙29 1∙05 1∙59 0∙015 
Urban 1∙00    
Traumatic Events    <0∙001 
no trauma 1∙34 0∙55 3∙26  
1-2 traumatic events 1∙00    
3-5 traumatic events 1∙97 1∙48 2∙62  
6-10 traumatic events 3∙56 2∙71 4∙66  
> 10 traumatic events 6∙10 4∙50 8∙27  
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Table 4c: Weighted adjusted odds ratios of probable posttraumatic stress 
disorder by demographic characteristics in survey respondents, 2015 Kashmir 
Mental Health Survey 
Variables  OR† 95% CI p-value 
Sex     
Male 1∙00    
Female 2∙01 1∙65 2∙45 <0∙001 
Age Group        0∙018  
18-34 1∙00    
35-54 1∙22 0∙98 1∙52  
55+ 1∙47 1∙12 1∙92  
Marital Status        0∙004  
Not married 1∙00    
Married 1∙18 0∙92 1∙52  
Widowed /Separated / Divorced 1∙98 1∙30 3∙02  
Area     
Rural 1∙54 1∙20 1∙98 0∙001 
Urban 1∙00    
Traumatic Events    <0∙001 
no trauma 0∙43 0∙05 3∙47  
1-2 traumatic events 1∙00    
3-5 traumatic events 2∙14 1∙39 3∙31  
6-10 traumatic events 6∙32 4∙07 9∙80  
> 10 traumatic events 12∙39 7∙89 19∙44  
OR† = adjusted odds ratio; CI = confidence interval
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Discussion 
The results presented in this study support findings from other research 
conducted in the Kashmir Valley with the added strength of providing 
scientifically robust and generalizable estimates of mental distress in all ten 
districts. In 2008 Yaswi and Haque (32) concluded that a 'high' number of 
victims of war associated trauma suffer from PTSD symptoms with those 
reporting personal experience directly related to the conflict suffering from 
chronic depression. However the nonprobability sample and small sample size 
of 80 individuals limited the generalizability of results. The tools used included 
the Beck Depression Inventory and the Everstine Trauma Response Index-
Adapted, neither of which had been validated for the Kashmiri context. Other 
studies have used purposive sampling to target victims of conflict related 
trauma and assess the presence of psychiatric symptomology in this target 
group with non-standardised questionnaires.(14) Khan (2013) measured 
mental health outcomes in 390 probability sampled urban households in four 
administrative regions of Srinagar.(28) While the author does not state what 
tools were used in the survey he concludes that 46% of the sample suffered 
from anxiety and 32%, depression. Between 2003 and 2005 Margoob, et 
al.(17), used clinical interviews conducted by psychiatrists to assess the 
prevalence of PTSD in 2391 probability sampled individuals from 6 districts of 
the Kashmir Valley. Prevalence of PTSD was found to be 7% with a life-time 
prevalence rate of PTSD reported at 15%.(17) Using the Self Reporting 
Questionnaire (SRQ) and probability sample of 510 households in two districts 
in the Kashmir Valley in 2005, De Jong, et al. (1, 3), reported that psychological 
distress was experienced by 33% of their sample, with one third reporting 
suicidal ideation. While cut-off scores were adapted from the previously 
validated Indian SRQ, these were not validated specifically for the Kashmiri 
context.(1, 3) Research has also been conducted on the impact of natural 
disasters on mental health in the Kashmir Valley. However, research limitations 
include small sample size and the lack of use of standardised and validated 
instruments.(26)  
 
Our findings are consistent with those reported in population based mental 
health surveys in other comparable/similar settings. Yasan et al.(66) (2008) 
reported a prevalence rate of 15% for current PTSD in a population affected by 
protracted conflict in Turkey. In southern Sudan, Roberts et al.(67) reported the 
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prevalence rates for PTSD and depression at 36% and 50%, respectively.(67) 
A more recent study conducted by Ayazi (2014) estimated the prevalence rate 
of PTSD as 26% in the southern Sudanese population.(5) In Afghanistan, 
prevalence estimates for depression range from 39%-68%, anxiety 52%-72% 
and PTSD 20%-42%.(68, 69)  
 
Available mental health services in the Kashmir Valley follow a western 
biomedical model of care and treatment. Services are largely centralised in the 
main city of Srinagar. There is one dedicated psychiatric hospital, IMHANS, 
which provides inpatient and outpatient care. Other major hospitals in Srinagar 
also offer psychiatric services, with a few psychiatrists operating private clinics. 
Decentralised services are limited to a pool of Kashmiri psychiatrist and 
psychologists rostered to hold outpatient clinics at some of the district hospitals 
at set days of the week. The World Health Organization (WHO) has strongly 
advocated for the introduction of mental health in primary health care(70) with 
research reporting successful implementation of primary care mental health 
programs(71, 72), however, few primary care workers know how to recognise 
an individual with mental health issues. In 1999 the government of India 
initiated the District Mental Health Plan (DMHP) with the intention of staggering 
a rolling out of community based mental health services in all states of 
India.(73) The program commenced in Jammu/Kashmir in 2004-2005, 
however, the 2012 National Mental Health Plan (NMHP), report results from a 
review of the DMHP, stating it was barely functional in most districts.(73) The 
2012 NMHP suggests a renewed commitment by the government of India to 
address the mental health needs of its population and calls for research which 
can ‘offer insights as well as pathways for change’.(73) 
 
Our findings highlight areas to target for mental health intervention programs. 
The association between psychological distress and older age, lower levels of  
education and being divorced, widowed or separated has also been found in 
studies conducted in other contexts such as Sri Lanka(74), Yugoslavia(75), 
Iraq(76), Afghanistan(69, 77) and Turkey(66). Policies and services directed at 
improving literacy and education outcomes, targeting the older generation, and 
increased community and social support for those having lost or separated from 
a marital partner may serve to improve psychological well-being and resilience. 
We recommend interventions start with meaningful community engagement, 
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beginning with those most at risk and extending to the community with a holistic 
approach to improving mental health, moving away from the biomedical model 
of individualistic care and treatment. 
 
Reduced exposure to traumatic life events could have a significant impact on 
the psychosocial well-being and recovery of individuals living in contexts 
experiencing political insecurity. Our results suggest the majority of the adult 
population in the Kashmir valley have experienced or witnessed multiple 
traumatic events during their lifetime. A dose-response relationship between 
the number of traumatic events experienced and the development of PTSD is 
also reported in the literature.(78) The psychological impact of traumatic 
experiences on an individual can result in delayed manifestation of symptoms, 
which can take years to present, which is exacerbated by further exposure to 
trauma.(78) A study conducted in Yugoslavia concluded that people with 
untreated conflict-related PTSD have a high risk of still having PTSD more than 
ten years after the traumatic event.(75) The high prevalence of probable PTSD 
(19%) in the Kashmiri population may reflect the impact of cumulative exposure 
to traumatic events, delayed manifestation of symptoms, a longstanding 
disorder that has not been treated, lack of access to care and treatment or a 
combination of these and other factors. The cross-sectional nature of this study 
limits our ability to provide evidence on the long-term impact of the protracted 
conflict in the Kashmir Valley, a longitudinal study would be a worthy research 
endeavour.  
 
Although men reported a higher number of experienced or witnessed traumatic 
events compared to women, the prevalence of probable PTSD was higher 
among women. This difference between males and females has been reported 
in other published studies and in other cultures.(5, 76) The increased 
vulnerability of women to PTSD is not well understood and requires further 
research.(79) Higher prevalence rates of psychological distress among women 
compared to men is commonly reported in the literature.(79-81) Consultation 
with Kashmiri mental health practitioners revealed the following possible 
explanations specific to the Kashmiri population: alexithymia (difficulty in 
experiencing, expressing and describing emotional responses) is more 
common among Kashmiri men and can lead to under-reporting on questions 
associated with quantifying emotional responses, as men may be perceived to 
be “weak” if they show emotions. Ventevogel et al.(82), proposed similar 
  
 
 
Chapter 3: Epidemiology Project                                                                         Page 125 
reasoning for differences in prevalence of mental distress in men and women 
in Afghanistan, suggesting the possibility of gender specific interpretations of 
psychologically oriented questions, such as questions about 'feeling sad' or 
'crying often'. The differences in male and female emotional expression, and 
what is socially acceptable as an expression of mental distress, may have led 
men to underreport some symptoms, in order not to feel ashamed in front of 
the interviewer.(82, 83) Socio-cultural factors common to Kashmiri society and 
others in the region could also bear impact on women’s ability to access 
support. Kashmiri men have more opportunities to move around outside of the 
home, whereas women are largely confined to domestic chores and 
responsibilities, having limited social interaction outside the home.  Further 
research should examine the gendered nature of features of distress. 
 
Silove et al.(50) linked psychological distress in a conflict affected population 
in Timor-Leste with feelings of uncertainty about the future and persistent 
feelings of injustice (connected to perpetrators not being prosecuted and held 
account for violations of human rights), feelings of vulnerability associated with 
concern for personal safety and the safety of loved ones. Jayasuriya et al.(74) 
linked psychological distress in Sri Lanka with the close proximity of army 
camps to civilian homes and a persistent perceived threat to the safety of self 
and loved ones as factors which exacerbate and prolong mental distress in the 
population. The Kashmir Valley is known as one of the most highly militarised 
regions of the world.(23) The impact of living in close proximity to army camps, 
feelings of vulnerability and of injustice need to be explored in future research 
with respect to the impact on the mental health of the population. 
 
This study had some limitations. The use of etic screening instruments to 
measure the prevalence of psychological distress can lead to an over estimate 
of the true prevalence of disease. We attempted to minimise this by conducting 
a separate study; in which we culturally adapted and translated the HSCL-25 
and HTQ-16 for the Kashmiri population prior to conducting the survey.(55) The 
advantage of using these instruments was that they have been widely used 
cross-culturally in a variety of contexts affected by protracted conflict (57, 82, 
84-91), enabling us to compare our findings with those of other surveys. 
Trauma, is a third variable with a known and well-established impact on mental 
health in conflict affected populations. (51, 92, 93) The strong relationship 
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demonstrated in this study with trauma and mental distress, adds strength to 
the external validity of the HSCL-25 and HTQ-16 as a measure of mental 
distress in the Kashmiri population. The cross-sectional nature of our study 
prevents conclusions on causes of psychological distress; we are only able to 
report associations. Due to restrictions imposed by travel times and security, 
survey teams could not re-visit selected enumeration areas. While every effort 
was made to locate the selected individual for interview, the substitution of 
unavailable randomly selected individuals for another randomly selected 
individual may have led to the over-representation of women in our sample. We 
used post-stratification weights on gender to correct for this in analysis, 
however we acknowledge that interviewing individuals only available at the day 
and time we visited the village may have impacted on the representativeness 
of our sample.   
 
The main purpose of this study was to provide baseline epidemiological data 
on mental distress in the Kashmiri Valley. The study has highlighted a high level 
of psychological distress in adults living in all districts of the Kashmir Valley. 
Thus indicating a need for programs targeted at improving the mental health of 
the general population, moving away from an individualistic model of care that 
is currently the practice in Kashmir. There is a need for intervention trials to 
establish evidence on mental health programs that have a positive impact on 
the mental health of the population. In response to the findings of this study a 
working group among key mental health stakeholders was established with a 
commitment to advocating for and implementing programmatic and policy 
change. It is our hope that there will be a greater commitment to the allocation 
of necessary resources for the development and trial of mental health 
interventions in the Kashmir Valley. 
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Table A1: Sensitivity analysis of weighting for analysis, Kashmir Mental Health 
Survey 2015 
Screening Tool 
Proportion 
Positive %(95%CI) 
Deff 
PTSD (HTQ)    
  No weighting 22.0 (20.5-23.6) 1.95 
  Post strat weighting† 19.3 (17.5-21.2)   
Depression (HSCL)     
  No weighting 46.7 (45.1-48.3) 1.40 
  Post strat weighting† 41.3 (39.2-43.4)   
Anxiety (HSCL)     
  No weighting 32.2 (30.7-33.8) 1.55 
  Post strat weighting† 25.6 (23.8-27.5)   
Total HSCL-25     
  No weighting 51.4 (49.8-53.1) 1.59 
  Post strat weighting† 44.8 (42.6-47.0)  
†post stratification weights were calculated by dividing the proportion of males/females in the 
census population by the proportion of males/females represented in our sample, this provided a 
weight of 1.49 for males and 0.73 for females.  
CI = confidence interval, Deff = design effect, HTQ = Harvard Trauma Questionnaire, HSCL = 
Hopkins Symptoms Checklist 
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Appendix 1:  Information sheet 
 
Participant Information Sheet 
Thank you for taking the time to listen to our information about this study. We 
are conducting this study for Médecins sans Frontières (MSF) and the 
University of Kashmir to find out more about the problems the Kashmiri 
population is facing with 'Tension'. MSF has been running mental health care 
projects in some districts in Kashmir since 2001 
 
Project Title:  Prevalence of Mental Health problems in the Kashmir Valley – 
a cross sectional study, 2015. 
 
General Outline of the Project:   
Description and Methodology: We want to find out more about the problems 
the Kashmiri population is facing with 'Tension'. We are conducting this study 
in all 10 districts of the Kashmir Valley and as we cannot visit every village in 
every district we are selecting 40 villages from each district randomly for 
participation in the study. 
Participants: We are also not able to interview every household so we are 
randomly selecting 12 households from each selected village, so it is by chance 
your household has been chosen. 
Use of Data and Feedback: Once we have the results of this study, we will send 
an announcement to the health clinics and you will be able to find out what our 
conclusions are.  
 
Participant Involvement:  
Voluntary Participation & Withdrawal: Whether you choose to be in the study is 
up to you. There will be no effect on your family. If you do not understand a 
question, please ask me to explain it to you. You are free to stop at any time 
during the interview.  
 
What does participation in the research request of you? We would like to ask 
you some questions about how you are feeling, such as: 
In the last four weeks have you felt your heart pounding ('tarse rahare')? 
In the last four weeks have you been worrying too much about things ('fiqr')? 
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Location and Duration: The interview will take about 40 minutes to complete. 
and then for a small selection of people across the district, who answer yes to 
a large number of questions, they will be asked to participate in an additional 
interview to verify the findings of the first one.  
 
Remuneration: You will not get anything, such as money or extra food for being 
in this survey. 
 
Risks: You are free to stop at any time during the interview. You may find some 
questions upsetting. If a question makes you uncomfortable, we can skip this 
question and go to the next question. 
 
Benefits: We expect the results of this study to be used to improve the 
understanding of mental health issues in the Kashmiri population and help 
inform policy development in this area. 
 
Confidentiality: The records from this study are private. Only the people who 
are doing the study can see the answers you give to the questions. We do not 
ask for your name so there will be no record that you participated in the study. 
I will not repeat what you have told me to anyone else 
 
Queries and Concerns: 
You can call and speak to us at any time if you want to find out more about this 
research project. 
 
Helal Shah:-  9622797759,  MSF Counsellor and Research Associate 
Dr Arshad Hussain:-  9797970026, MSF Assistant Project Coordinator 
Dr Showkat :-   09419545340, Director of Psychology Kashmir 
University. 
Tambri Housen:-  7042297536,  MSF Epidemiologist 
 
 
Thank you for your time and participation 
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Ethics Committee Clearance: 
The ethical aspects of this research have been approved by Médecins Sans 
Frontières Ethics Review Board and the Ethics Review Board at the 
Government Medical College Srinagar and the Ethics Review Board at the 
Australian National University 
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Appendix 2: Informed Consent Form 
 
This was translated into Urdu and provided in a written and oral format 
Prevalence of Mental Health problems in the Kashmir Valley – a cross 
sectional study, 2014. 
 
Please: Administer the information sheet before seeking consent 
 
I have understood the above information and my questions have been 
answered to my satisfaction. I give voluntary consent for the participation in this 
study. I understand that I am free to stop the interview at any time and it will 
not have any impact on me or my family. Date: ¦__¦ ¦__¦ / 2015 
 
Participants signature/Mark: 
______________________________________________________________ 
 
Interviewer’s name: 
______________________________________________________________ 
 
I have explained this research study to the subject 
Interviewer’s signature: 
______________________________________________________________ 
In the case that the participant scored above 1.75 for the HSCL-Anxiety, or 
above 1.58 for the HSCL-Depression or above 2.0 for the HTQ-PTSD then 
once again ask their consent to undergo a second interview by another member 
of the team (Clinical Psychologist). Re-iterate confidentiality and thank them for 
their co-operation. 
 
The respondent provided consent to undergo a MINI interview 
Yes 
No 
 
If No – write a reason 
 
______________________________________________________________ 
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Appendix 3:  Research Summary 
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Appendix 4: Recommendations  
 
On the 11th of May 2016, an expert group of key Kashmiri stakeholders joined 
for a round table conference to formulate recommendations deemed necessary 
to effectively respond to the mental health situation as outlined in the 2015 
Kashmir Mental Health Survey.  
 
The group consisted of: 
 Dr. Kaisar Ahmed, Principal, Government Medical College, Srinagar 
 Dr. Maqbool Dar, Head of Department, Institute of Mental Health and 
Neurosciences (IMHANS),  Srinagar 
 Dr. G. A. Wani, State Nodal Officer, National Mental Health Programme, 
Srinagar 
 Dr. Mushtaq Margoob, Senior Psychiatrist, Srinagar 
 Dr. Arshad Hussain, Associate Professor, IMHANS, Srinagar 
 Dr. Muzaffar Khan, In-charge of Drug De-addiction center, PCR, Srinagar 
 Dr. Showkat Shah, Head of Department, Department of Psychology, 
University of Kashmir 
 Dr. Saima, Professor, Department of Social Work, University of Kashmir  
 The following are the outcomes of this consultative process which were 
agreed upon and endorsed by all members of the expert group: 
 
Recommendations for state policy makers 
Strengthen mental health human resource:  
That, within the State Program Implementation Plan (PIP), the State should: 
Augment and create more posts at the Institute of Mental Health and 
Neurosciences (IMHANS), to cater for the added specialist responsibilities in 
health facilities at all levels of health care (e.g. in the areas of De-addiction, 
Child Psychiatry, Geriatric mental health, Disabilities and overall training of 
manpower) 
Augment and create more faculty posts at IMHANS to address the above 
responsibility of education 
Create posts of Consultant Psychiatrists and para-mental health staff such as 
Clinical psychologists, Psychiatric Social Workers, Psychiatric nurses, 
Counselors etc. at hospitals in sub-district levels  
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- At policy level, sensitize and advocate for the formulation of appropriate 
criteria for job selection and creation of appropriate posts according to 
the specialization required. In addition, there should be a review of the 
existing job selection criteria for mental health recruitment and other 
disability-related activities.   
- Designate medical officers for specific posting to the 10-bedded units 
within the District Mental Health Program 
- Establish incentives for personnel working in mental health, especially 
in rural areas  
 
Establish Training: 
That the State should: 
- Create a policy on the training of existing manpower within the health 
field (e.g. DMHP Psychologists, National Rural Health Mission-based 
counsellors, medical officers, in various programs) with short-term 
courses in Mental Health to strengthen competencies relevant to their 
posts within the system 
- Create a highly motivated force and sensitize community personnel 
(e.g. Community Health Workers (CHWs), Accredited Social Health 
Activists (ASHAs), Anganwadi workers, Imams and faith healers, 
teachers, preachers, etc.), through training and empowerment, in 
increasing awareness of mental health issues, including preventive 
measures to address substance use. 
 
Education:  
That the State should: 
- Integrate mental health into the undergraduate medical education 
curriculum (M.B.B.S.), with a mandatory examination to reinforce 
importance in general health.  
 
Management of mentally ill patients, including the homeless mentally ill: 
That the State should: 
- Ensure that mentally ill patients are treated with dignity and devoid of 
exploitation. 
- Develop a CRISIS team and a dedicated HELPLINE for Rescue and 
Rehabilitation, providing mental health services including facilities such 
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as transport, shelter etc. for all mentally ill patients, including homeless 
mentally ill.  
- Initiate innovative models, within a legal approach, to cater for those 
without caretakers.  
 
Management of mentally ill in inaccessible areas: 
That the State should: 
- Ensure access to mental health in inaccessible rural areas (especially 
those cut out for more than six months during the winter period) through 
audio-visual technology e.g. tele-psychiatry 
- Augment training of existing manpower, in rural areas, to identify and 
manage all mental health issues during periods of inaccessibility 
(especially in the winter period) 
 
Substance abuse and de-addiction:  
That the State should: 
- Instruct the Registration authority to formulate guidelines, in 
consultation with IMHANS, for the setting up of De-addiction centres 
- Work towards rehabilitative measures, including vocational skills 
training, for those who recover from drug addiction 
- In addition to detoxification at the de-addiction centre, emphasize the 
establishment of a primordial preventive model, to address substance 
use (excessive use of tobacco, alcohol, drugs - cannabis etc.), including 
the involvement of community personnel 
- Move to control Substance use by ensuring implementation of legal 
measures to restrict availability of such substances  
- Move the Education System (schools, universities etc.) to incorporate 
information regarding substance use within the school curriculum and 
to educate children, especially youth, on the disadvantages of using 
such substances, through popular media such as movies dealing with 
ill effects of substance use and through alternative activities such as 
sports 
- Limit the availability and use of Organophosphate chemicals, in the 
pretext of suicide prevention 
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Intersectoral collaboration:  
That the State should: 
- Augment mental health work within existing systems of inter-sectorial 
collaboration (e.g. training of Physical Education teachers in creating 
awareness regarding de-addiction, child abuse, domestic violence etc.)  
- Make it mandatory for all schools to have a counsellor and a special 
needs’ teacher as part of the School Mental Health Program.  
- Under the mandate of Department of School Education, make it 
mandatory for existing teachers in the Sarva Shiksha Abhiyan, selected 
as teachers for special needs’ children, to function as per their 
guidelines and job profile with an appropriate monitoring and 
accountability mechanism; and augment liaison with DMHP to sensitize 
teachers on the need for mental health needs just as they are alert on 
issues such as personal hygiene.  
 
Communication: 
That the State should: 
- Ensure that Program and policy implementation should be a community 
driven process with a bottom-up approach, with the involvement of 
mental health professionals and other stakeholders at community level.  
- Establish sensitization of bureaucracy and the political system towards 
mental health. 
 
Future of national mental health programme: 
That the State should:  
- Ensure that only Psychiatrists hold the position of State Nodal Officer 
NMHP, with complete independency and autonomy in the supervision 
of the District Mental Health Plan.  
 
Recommendations for collaborative departments / implementers 
Bridging of gap between field and the delivery of mental health care:  
That the relevant actors should: 
- Create links at Community level with ASHAs in screening for Mental 
Health disorders (with training and incentive)  
- Reorient the department personnel towards the field of mental health 
with the involvement of Anganwadi workers to identify and address 
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mental health issues in the community, with a referral system to mental 
health professionals  
- Ensure academic placement in appropriate posts/ positions: Placement 
of Psychiatrists, Clinical Psychologists, Psychiatric Social Workers, 
Counsellors, CHWs etc. incorporated within the Mental Health system 
appropriately  
- Ensure that all counsellors engaged in other programs  undergo Basic 
Mental Health training to augment delivery of their primary role well, in 
addition to early identification and referral of mental health cases 
- Ensure proactive and continuous specialized patient-focused training 
and support for personnel recruited within the DMHP with a continuous 
link with multiple programs for  supervision and performance based 
evaluation and appropriate action  
- Establish Gender specific community clinics for women at tertiary level, 
with increased sensitivity towards females  
- Establish Mobile mental health teams for Acute Mental Health Crisis 
Management 
 
Awareness of ill effects substance use 
That Education institutions should: 
- Be proactive in the innovative implementation of the School Mental 
Health Program, with the help of other mental health professionals and 
engage in screening movies and documentaries dealing with social 
issues, including that of substance abuse.  
- Ensure the non-availability of such substances within the education 
campuses.  
 
Collaboration with civil society: 
- That a formal link should be established among all allied institutions, the 
District Mental Health Plan and Non-Governmental Organisations 
working in the field of community Mental Health in Kashmir 
 
Establishment of working group: 
- That an inclusive working group, starting with all those present during 
the RTC, meets regularly to follow up with the recommendations 
proposed.  
Recommendations for future research in the field of mental health 
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- That researchers, in the field of mental health, focus future research on: 
- A more detailed research analysis in the area of substance use  
- An Epidemiological research on vulnerable populations such as 
children and the geriatric age group  
- Research study on suicide, based on data available on suicide attempts  
- An evaluative gap-analysis and review to explore whether gaps have 
been filled in the measures taken at community level (after a year of 
implementation of appropriate measures).  
 
  
  
 
 
Chapter 3: Epidemiology Project                                                                         Page 142 
Appendix 5:  Media Coverage 
 
Press Release:  MSF scientific survey: 45% of Kashmiri population 
experiencing mental distress. Integrated and decentralised prevention, care 
and treatment programme urgently needed. May 18, 2016 
 
Jammu and Kashmir: Nearly 1.8 million adults (45% of the population) in the 
Kashmir Valley show symptoms of significant mental distress according to a 
comprehensive mental health survey conducted by the medical humanitarian 
organisation Médecins Sans Frontières/Doctors Without Borders (MSF) 
between October and December 2015. The research was done in collaboration 
with the Department of Psychology, Kashmir University and the Institute of 
Mental Health and Neuroscience (IMHANS). 
 
According to that survey, a research summary of which was released today at 
a symposium on mental health held at the Government Medical College in 
Srinagar, 41% of people exhibit symptoms of probable depression, 26% show 
symptoms of probable anxiety and 19% show symptoms of probable Post-
Traumatic Stress Disorder. The full report was released on 25 May on the MSF 
India website. 
 
“This survey provides, for the first time, an insight into the level of mental 
distress in all ten districts of Kashmir Valley. It was only made possible through 
a fruitful collaboration throughout the process,” says Dr Tambri Housen, MSF’s 
principal researcher. “The next step would be to use this data and work together 
with key stakeholders and mental health experts to tailor healthcare services 
to meet the mental health needs of people in Kashmir.” 
 
The survey covered 5428 households in 399 villages across all ten districts of 
the Kashmir Valley, and was complemented by a series of in-depth focus group 
discussions. 
 
“One crucial outcome of the focus group discussions held in each district was 
a clear gap in accessibility to mental health services. The main barrier to 
seeking treatment included lack of awareness of available mental health 
services. Other commonly mentioned obstacles included distance, travel time, 
and associated costs necessary to reach health services.” 
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The research summary underscores an urgent need to develop a 
comprehensive, integrated and decentralised mental health programme in the 
Kashmir Valley aiming at both prevention and treatment. The 
recommendations listed in the report call for expansion of mental healthcare 
services and increased sensitisation in the community for prevention and care 
of mental distress. 
 
“How to offer culturally appropriate, effective and acceptable mental health 
interventions is a question for all service providers, experts and policy makers,” 
says Magali Roudaut, Director, MSF India. “There is unanimous consensus 
among all concerned in favour of decentralising mental health services across 
the valley. We hope these recommendations, born of such an in-depth scientific 
study, will help shape the state response with specific interventions to the 
greater benefit of populations in need.” 
 
 
News Coverage 
 Publication name Link to coverage Date  
1 The Hindu 
 
http://www.thehindu.com/todays-paper/tp-
national/45-of-kashmirs-population-faces-
mental-distress/article8617840.ece 
May 19, 2016 
2 The Tribune http://www.tribuneindia.com/news/jammu-
kashmir/kashmir-s-45-percent-adults-
show-mental-distress-symptoms-
survey/238613.html 
May 18, 2016 
3 Kashmir Times 
 
http://www.kashmirtimes.in/newsdet.aspx?
q=52955 
May 20, 2016 
4 Greater Kashmir 
 
http://www.greaterkashmir.com/news/kash
mir/story/218035.html 
May 19, 2016 
5 Kashmir Images 
 
http://dailykashmirimages.com/Details/110
647/turmoil-45-kashmiri-adults-show-
symptoms-of-mental-distress 
May 20, 2016 
6 Economic Times http://economictimes.indiatimes.com/mag
azines/panache/kashmirs-45-per-cent-
adults-show-mental-distress-
symptoms/articleshow/52337167.cms 
May 19, 2016 
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7 Financial Express http://www.financialexpress.com/article/he
althcare/happening-now/45-per-cent-of-
kashmiri-population-experiencing-mental-
distress-msf-scientific-survey/259413/ 
May 19, 2016 
8 Times of India 
 
http://timesofindia.indiatimes.com/life-
style/health-fitness/health-news/Kashmirs-
45-percent-adults-show-mental-distress-
symptoms-
Survey/articleshow/52339668.cms 
May 19, 2016 
9 Business Standard 
 
http://www.business-
standard.com/article/news-ians/kashmir-s-
45-percent-adults-show-mental-distress-
symptoms-survey-116051801627_1.html 
May 18, 2016 
10 Down to Earth 
 
http://www.downtoearth.org.in/news/almos
t-half-of-the-population-of-kashmir-valley-
mentally-ill-claims-survey-54011 
May 18, 2016 
11 Yahoo News 
 
https://in.news.yahoo.com/kashmirs-45-
percent-adults-show-mental-distress-
symptoms-152205365.html 
 
May 18, 2016 
12 Zee News 
 
http://zeenews.india.com/news/health/dise
ases-conditions/turmoil-effect-45-percent-
of-kashmiri-adults-show-mental-distress-
symptoms_1886663.html 
 
May 19, 2016 
13 NewKerala 
 
http://www.newkerala.com/news/2016/full
news-65470.html 
May 18, 2016 
14 The health Site 
 
http://www.thehealthsite.com/news/1-8-
million-kashmiris-show-symptoms-of-
mental-distress-survey-ag0516/ 
May 19, 2016 
15 Voiceonline 
 
http://www.voiceonline.com/kashmirs-45-
percent-adults-show-mental-distress-
symptoms-survey/ 
May 18, 2016 
16 Kashmir Dispatch 
 
http://kashmirdispatch.com/2016/05/18/ka
shmirs-45-per-cent-adults-show-mental-
distress-symptoms/143597/ 
May 18, 2016 
17 CanIndia 
 
http://www.canindia.com/kashmirs-45-
percent-adults-show-mental-distress-
symptoms-survey/ 
May 18, 2016 
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18 Big News Network 
 
http://www.bignewsnetwork.com/news/244
176063/kashmir-45-percent-adults-show-
mental-distress-symptoms-survey 
May 19, 2016 
19 Hindustan Times 
 
http://www.hindustantimes.com/india/45-
of-kashmir-s-adults-suffer-from-mental-
distress-survey/story-
30nQTBYHZUyCxoJx5cIHfM.html 
May 19, 2016 
20 All India Roundup 
 
http://allindiaroundup.com/india/turmoil-
effect-kashmirs-45-adults-show-mental-
distress-symptoms/ 
May 19, 2016 
21 DNA 
 
http://www.dnaindia.com/locality/srinagar/
93-people-kashmir-have-experienced-
conflict-ridden-trauma-93911 
May 19, 2016 
22 Indian Express 
 
http://indianexpress.com/article/india/india
-news-india/one-out-of-every-two-adults-
is-mentally-disturbed-in-kashmir-msf-
report-2811232/ 
May 20, 2016 
23 Kashmir Observer 
 
https://kashmirobserver.net/2016/local-
news/45-kashmiri-population-
experiencing-mental-distress-survey-6656 
 
May 19, 2016 
24 Kashmir Reader 
 
http://kashmirreader.com/2016/05/survey-
says-kashmirs-45-percent-adults-show-
mental-distress-symptoms/ 
May 20, 2016 
25 Greater Kashmir 
 
http://m.greaterkashmir.com/news/opinion/
sick-society-distressed-minds/218681.html 
May 27, 2016 
26 Greater Kashmir 
 
http://www.greaterkashmir.com/news/opini
on/fighting-jk-s-mental-
ailment/219291.html 
June 2, 2016 
27 Rising Kashmir http://www.risingkashmir.com/article/distre
ssed-kashmir-msf-survey-must-serve-as-
eye-opener  
 
May 21, 2016 
28 Business Standard http://www.business-
standard.com/content/b2b-pharma/about-
45-of-kashmiri-population-experience-
mental-distress-msf-
116052400468_1.html  
May 24, 2016 
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29 Daily Hunt http://m.dailyhunt.in/news/india/english/the
-indian-express-epaper-indexp/one-out-of-
every-two-adults-is-mentally-disturbed-in-
kashmir-msf-report-newsid-53475887  
May 20, 2016 
30 Deccan Chronicle http://www.deccanchronicle.com/nation/cu
rrent-affairs/240516/conflict-tears-into-
kashmir-s-mental-health-says-survey.html  
May 24, 2016 
31 India Everyday http://www.indiaeveryday.in/news-one-out-
of-every-two-adults-is-mentally-disturbed-
in-1007-2186469.htm 
May 21, 2016 
32 Kashmir Plus http://kashmirplus.in/index.php/2016/05/19
/kashmirs-45-per-cent-adults-show-
mental-distress-symptoms/ 
May 19, 2016 
33 Naradanews http://naradanews.com/2016/05/45-
percent-of-kashmiri-adults-are-victims-of-
depression/ 
May 19, 2016 
34 Merinews http://www.merinews.com/article/45-per-
cent-of-kashmiri-population-experiencing-
mental-distress-survey/15916770.shtml 
June 3, 2016 
35 Kashmir Media 
Service 
http://www.kmsnews.org/news/2016/05/20
/heavy-toll-of-indian-troops-presence.html 
May 20, 2016  
36 Rising Kashmir http://www.risingkashmir.com/news/conflic
t-weighs-heavy-on-the-minds-of-kashmiris 
 
June 5, 2016 
37 Greater Kashmir http://m.greaterkashmir.com/news/kashmir
/mental-health-infrastructure-creaks-as-
cases-rise-in-troubled-
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38 NDTV http://www.ndtv.com/india-news/nearly-
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mental-distress-study-1417822 
June 12, 2016 
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40 The New Indian 
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41 Daily Times 
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Service 
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burhan-wani/2016/07/22/who-will-heal-
the-emotional-scars-of-kashmir 
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ashmirunrest-the-biggest-casualties-are-
the-children-on-both-sides/#  
July 16, 2016 
45 Mainstream weekly https://www.mainstreamweekly.net/article
6564.html 
July 26, 2016 
46 The North Lines http://thenorthlines.com/crisis-taking-toll-
mental-health-kashmiris/ 
July 27, 2016 
 
 
 
 
 
 
  
 
 
Chapter 3: Epidemiology Project                                                                         Page 148 
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 Protracted conflict since 1989
 Prior research
 Focussed on the impact of conflict related trauma
 Current research
 Stressors of daily life and livelihood
 The breakdown of socio-cultural support systems
 2005 MSF Survey
 Kashmiri empirical studies
 Need for updated baseline data in all 10 districts of the 
Kashmir Valley
Context
Introduction
Why
 
To estimate prevalence of mental health 
related problems, specifically depression, 
anxiety and posttraumatic stress disorder 
(PTSD) symptoms in Kashmir and to determine 
the accessibility to mental health services.
Objective
 
Methodology employed for the KMHS 2015
 Probability based
 5600 adults (≥ 18 years)
 10 districts and 400 villages
 10 teams 53 enumerators
 October – December 2015
 Electronic questionnaire
 Two screening tools 
o Hopkins Symptoms Checklist - 25
o Harvard Trauma Questionnaire – 16
 Demographics, functionality, substance use, problems of 
daily life, coping and traumatic experiences
 Data was weighted 
 Pearson’s chi squared tests 
 Multivariate logistic regression analysis 
 
 97.7% response rate
 After data cleaning 5428 interviews for analysis
 78% living in rural areas (n=4216)
 67% women (n=3509)
 Mean age 39 years (SD:15.4)
 Age range 18-120 years of age
 68% were married (n=3706)
 35% (n=1899) reported having had no education
 38% of men had some form of employment
 For 81% women home duties was their main 
activity
Data
Respondents
Results
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45%  representing 1.8 million adults
• 41% probable depression (1.6 million adults)
• 26% probable anxiety (1 million adults)
• 19% probable PTSD (771 000 adults)
• Confirmed diagnosis - diagnostic algorithms 
10% depression (415 000 adults)
• 6% PTSD (248 000 adults)
Mental distress
Probable
Prevalence
Diagnosed
 
41%
26%
23%
19%
17%
16%
14%
0% 10% 20% 30% 40% 50%
Depression
Anxiety and PTSD
Depression and Anxiety
PTSD
Depression and PTSD
Depression, PTSD and Anxiety
Anxiety and PTSD
Weighted prevalence estimates of psychiatric co-morbidity in adults living in the 
Kashmir Valley, KMHS 2015
 
Weighted prevalence estimates of symptoms of depression, anxiety and PTSD 
among adults in the Kashmir Valley, KMHS 2015.
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Weighted prevalence rates of Depression, Anxiety and Posttraumatic stress 
symptoms with 95% Confidence Intervals, KMHS 2015
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Weighted proportion of adults in the Kashmir Valley with mental distress, by sex, 
KMHS 2015
Depression (X2: 63.8, p<0.01), Anxiety (X2 = 131.5, p<0.01), PTSD (X2: 20.3, p<0.01)
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Weighted proportion of adults in the Kashmir Valley with mental distress, by 
age group and sex, KMHS 2015
40%
28%
17%
54%54%
40%
25%
40%
69%
49%
31%
29%
0%
10%
20%
30%
40%
50%
60%
70%
80%
Depression Anxiety PTSD No Distress
Females
18-34 years 35-54 years 55+ years
33%
19%
16%
37%
40%
23%
18%
45%
42%
23% 21%
45%
0%
10%
20%
30%
40%
50%
60%
70%
80%
Depression Anxiety PTSD No Distress
Males
18-34 years 35-54 years 55+ years
Depression (X2 = 75.1, p<0.001), Anxiety (X2: 40.7, p<0.001) PTSD (X2: 30.5, p<0.001)  
Weighted proportion of adults in the Kashmir Valley with mental distress, 
by marital status and gender, KMHS 2015
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Weighted proportion of adults in the Kashmir Valley with mental distress, by 
highest education level achieved and sex, KMHS 2015
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62%
24%
Depression Anxiety PTSD No distress
Self reported Physical Health
Poor
Moderate
Excellent
Weighted proportion of adults in the Kashmir Valley with mental distress, by 
self- reported physical health status, KMHS 2015
Anxiety (X2: 810.6, p<0.001), depression (X2: 871.1, p<0.001), PTSD (X2: 810.6, p<0.01)  
Weighted proportion of adults in the Kashmir Valley with mental distress, by 
self-reported functionality in the past 4 weeks, KMHS 2015
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Less Normal
Unable
Less than normal : Anxiety (X2: 747.7, p<0.001), depression (X2: 1018.6, p<0.001), PTSD (X2: 481.6, p<0.001); 
Totally unable: Anxiety (X2: 753.4, p<0.001), depression (X2: 581.0, p<0.001), PTSD (X2: 399.0, p<0.001)  
On average, an adult living in the Kashmir Valley 
has witnessed or experienced 7.7 traumatic 
events during their lifetime
73% of men and 52% of women had experienced 
or witnessed greater than 6 traumatic events 
during their lifetime.
Average
Sex
Trauma
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Traumatic events experienced or witnessed by respondents over a 
lifetime in the Kashmir Valley, KMHS 2015
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Weighted proportion of adults experiencing or witnessing >6 traumatic events 
and prevalence of depression, anxiety and PTSD, by district in the Kashmir 
Valley, KMHS 2015
 
58%
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Poor health of other
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Problems and Coping
39%
29%
28%
23%
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12%
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Prayer
Talk to friend / family
member
Try to keep busy
Isolation
Going for a walk
Using tobacco
Talk to another person
 
Substance Use
Benzodiazepines, 
11.5%
Heroin, 0.4%
Cannabis, 2.1%
Opioid analgesic, 
0.4%
Alcohol, 1.7%
Tobacco, 29.3%
None, 54.7%
Self-reported substance use, 2015 KMHS
Over 11% of Kashmiri 
adults are taking 
benzodiazepines
 
Characteristic OR† (95%CI) p-value
Female 1.73 (1.39-2.16) <0.001
Age-group 55+ 1.31 (1.01-1.69) 0.041
No education 1.39 (1.10-1.76) 0.007
Vocational education 1.75 (1.16-2.65) <0.001
Secondary education 0.64 (0.50-0.82) <0.001
Tertiary education 0.40 (0.29-0.54) <0.001
3-5 traumatic events 1.79 (1.35-2.38) <0.001
6-10 traumatic events 3.86 (2.95-5.06) <0.001
>10 traumatic events 6.42 (4.75-8.66) <0.001
OR† = Multivariate adjusted Odds Ratio, CI = confidence interval 
Risk factors associated with probable depression, KMHS 2015
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OR† = Multivariate adjusted Odds Ratio, CI = confidence interval 
Risk factors associated with probable anxiety, KMHS 2015
Characteristic OR† (95%CI) p-value
Female 1.88 (1.43-2.47) <0.001
No education 1.46(1.14-1.86) 0.003
Vocational education 1.69 (1.14-2.51) 0.01
Secondary education 0.76 (0.59-0.98) 0.034
Tertiary education 0.40 (0.28-0.57) <0.001
Rural 1.29 (1.05-1.59) 0.015
3-5 traumatic events 1.79 (1.35-2.38) <0.001
6-10 traumatic events 3.86 (2.95-5.06) <0.001
>10 traumatic events 6.42 (4.75-8.66) <0.001
 
OR† = Multivariate adjusted Odds Ratio, CI = confidence interval 
Risk factors associated with probable PTSD, KMHS 2015
Characteristic OR† (95%CI) p-value
Female 2.01 (1.65-2.45) <0.001
Age group 55+ 1.47 (1.12-1.92) 0.005
Widowed/Divorced/ Separated 1.98 (1.30-3.02) <0.001
Rural 1.54 (1.20-1.98) <0.001
3-5 traumatic events 2.14 (1.39-3.31) <0.001
6-10 traumatic events 6.32 (4.07-9.80) <0.001
>10 traumatic events 12.39 (7.89-19.44) <0.001
 
Focus Group 
Discussions
• The community’s understanding of 
services available for the treatment and 
management of mental illness are largely 
limited to a biomedical understanding of 
doctors and medicine.
• Combined with traditional approaches 
such as seeking the help of a peer
 
 
Take them to a peer [spiritual healer] 
Socio-cultural practices 
Treatment seeking 
behavior 
Take them to Hakeem [traditional healer] 
Take them to a shrine 
Take them to ‘that’ doctor for mind/brain 
Biomedical practices 
Take them to 'a' [non-specified] doctor 
Take them to hospital 
When family is fed up they will take them to mental hospital 
If severe take them to mental hospital 
Get medicine from compounder [dispensary] 
First they are taken to peer then after they are taken to a doctor 
Combination of socio-
cultural and biomedical 
Took medicine and then to peer, mostly treated by peer 
Adhere to both treatments [from spiritual healer and doctor] 
Prayer and medicine ‘Dua Ti Dawa Ti’ 
From the peer we get amulet, need to perform ‘niyaaz’, ‘taweez’  Rituals 
Treatment received 
Doctor gives medicine 
Medicine They will take medicine for some time and then stop 
Doctor prescribes medicine and tries to find out how the mind is 
Left in mental hospital to get different type of treatment Hospitalisation 
They are prescribed medicine and asked to do tests Multiple investigations 
Doctor prescribes medicine and it helps, person improves Medicine is effective 
Perceptions of 
treatment received 
Both medicine and ‘taweez’ also has an effect Combined treatment 
Treatment will be by almighty himself 
Fate 
If it is in his fate he will get improved 
We have taken her to every doctor and she is not getting improved 
Medicine not effective Medicine will ruin them 
Not able to tolerate the medicine 
 
FGD’s: Treatment seeking behaviors
 
Pehlay peer kay pass laejatay hain aksar peer kay pass laejatay
hain uskae baad doctor kay pass laejatay hain
First they are taken to spiritual healer/peer, often taken to peer 
and after that they are taken to the doctor
27 year-old female from Baramulla
Aksar yahan peer kay pass laejatae hain dimag ka doctor hai he 
nahin laejaengay kahan
Here often they are taken to peer/spiritual healer [because] doctor 
for brain [mind] is not [available] here. Where to take [them]
27 year-old female from Baramulla
 
Lae jaatay hai doctor kay pass doctor b likh daeta hai vahan yahan bukhaar
ke dawah ya kya usko b kya pata hai vo b nabaz pakdee dekha vo kehta hai
pressure mat hogaya kuch hogaya tou likh dee dawaei ke botal tou ussae b
usko kuch hota nahin jab uskae baad vo jab ghar aata hai phir vo sonchtae
hain haan falaan jagah koi peer hai vahan lae jao jab peer sahib se b usko
kuch nahin hua agar khudae vo theek hua tou theek hojata hai agar ab vo
zyada he uska zehan kharaab he hogaya tou phir vo pagal hojaata hai tou
phir tou usko pagal khanay kay baghair koi chaara nahin hota hai
We take them to the doctor who prescribes medicine for fever and whatever
he knows, checks patients pulse and thinks he is hypertensive and prescribes
some medicine/syrup. Which does not help the patient, he comes home and
the family members take him to some faith healer. Faith healer doesn’t help
and if he gets well/improves naturally. Otherwise if his condition worsens he
becomes insane/mad. In this condition there is no other way but to take him
to the mental hospital.
-55 year-old male from Anantnag
 
FGD’s: Knowledge of Services
Preliminary codes and suggested themes from focus group discussions on 
local knowledge and perceptions of services for mental illness
 
We have no knowledge of services 
Lack of awareness 
Knowledge of 
Services 
We can say go to a good doctor but we don’t know to whom 
Do not know this term, ‘counselling’ 
We don’t have any guidance on this, we only take them to doctor 
Only aware of doctor and ‘peer’ (spiritual healer) Biomedical 
Mental hospital 
Specialist services ‘Tensionee’ doctors [who take care of tension] 
We have heard there is Dimag ka [brain/mind] doctor in Srinagar 
 
 
FGD’s: Barriers to seeking treatment
Preliminary codes and suggested themes from focus group discussions on 
local knowledge and perceptions of services for mental illness
 
People who are poor leave them, cannot afford to take them for 
treatment 
Financial constraints 
Barriers to seeking 
Treatment 
No transport and no money for transport 
Those that have money can take them to a doctor 
Private clinic expensive, we miss our appointment we pay more 
If a person does not have money what will he do 
We don’t have roads Lack of physical 
infrastructure To find a doctor we need transport 
Peer is nearby 
Distance to service 
There is no service here 
Extreme weather reduces access 
Environmental factors 
Climatic conditions reduces access during winter 
Mostly take to peer because we don’t have medical doctor 
No access to services 
What facility is here, we don’t have anything here 
There is no such hospital here, no such doctor [for mental health] 
No service for people with tension to get first aid 
They [the ill person] do not themselves want to go to the doctor Lack of will 
  
    
 
 
  
 
 
Chapter 3: Epidemiology Project                                                                         Page 152 
 
 
 
Jo loag gareeb hongay jis k pass koi guzaara nahin hoga vo aesay he
chod daetay sonchtae he ye apnea haal pae shayad mast hai tou
rehnay dou hogaya theek tou khudi hojaega nahin hogaya tou
dekhaengay vo nahin karate iska koi ilaj aesay b bohat loag hai
People who are poor and cannot afford, leave such persons [person with
mental health problems] on his own, thinking that he will get better himself
or else we see, many people don’t even seek treatment [for such persons].
-18 year-old female from Baramaulla
Mental hospital hai lekin mental hospital pura throughout state me
dou (2) he hai ya tou jammu me hai ya Srinagar me hai tou vahan pae
ghareeb logun ka sources he nahi hai pohanchnae kay
There is mental hospital but there [are] only 2 mental hospitals throughout
the state. One is in Jammu and another is in Srinagar. To reach this place
is not affordable.
-60-year-old male from Anantnag  
Phir kisi government Haspataal me jaatay hain tou vahan doctor baethay hotay hain
nahin aap falaani jagah aana me vahan private ilaj karunga yahan hospital me iska
ilaaj nahin banta phir vahan fees barnee padte h pandra15 din tak fees barnee padte
h humae 200 rupyaa 400 rupyaa fir agar 15 din ko 16 din hojaega fir nayee fees
barnee padte hain, phir koi maano time ya tou 4 bje kay baad jana padta hain ya 10
bje se pehlay jaana padta hain vahan 10 bje k baad doctor dekhay ga nahin vo
haspatal me hoga, vo b tou zaheni takleef padta h na,, humae agar yahan nazdeek
hospital hota, humae ghar ke koi problem hote hai paise nahin hotay hai ghaadi
nahin bante hai kya hota hai kya nahin
Then we go to some government hospital. The doctors who are there ask us to come
to that place for private treatment [private clinic] as this treatment is not available in
the hospital. Then we need to pay there the fee of 200-400 rupees for 15 days and if
we go on the 16th day then we have to pay again. Also we have to go there before 10
am or after 4pm as doctor is in hospital during the day. This all leads to mental
agony/stress. If we had a nearby hospital, as we also have problems at home with
money, transport...
-50-year-old female in Baramulla
 
FGD’s: Identified Service Needs
Preliminary codes and suggested themes from focus group discussions on 
local knowledge and perceptions of community mental health service needs 
 
Need a good hospital nearby 
Proximity of services 
Health services 
needs 
Need a doctor and facility for everything 
Whatever facility is needed for this – that should be here 
It [mental health services] should be in every district 
We should have some kind of clinic here for this [mental illness] 
Need a dispensary nearby 
There could be some program then people could understand 
Awareness program We should have a facility that can show us how to do some kind of first 
aid ([for mental illness] 
Medicine  
Service providers 
Doctor for this [mental illness]  
Staff that understand others museebath [troubles] 
Staff who can understand and motivate such people [mentally ill] 
‘dibari karn’- people who can talk in such a way that they come out of this 
Psychologists 
We should have a road Physical 
Infrastructure 
needs 
Employment should be there 
Employment Economic services 
needs 
Some way to earn a livelihood 
Some kind of employment  for females 
Some business needs to be started here Business development 
Centre for learning some kind of work and keep busy  
Skill development 
needs 
  
Akh bachenas ropyee dah [10] kirayee soen matlab chu aath
yoes te service aasi soe gacii yataen aasin, clinic, Hospital, Aati
gacii aasun doctor taemi kismuk yues aemis vuchee aate gacan
teim medicine aasin yeim aemis lagan
Their money will be saved that they had to spend on travel. We 
feel that whatever services are necessary should be here; 
hospital, clinic and a specific doctor who can provide service and 
availability of those medicines that are required for these 
patients.
-48 years old male from Anantnag
 
Tueth staff goec aasun yeim taemis motivate karnas teim nei yee
taemsund ye takleef samaj saen kin tchu ye akh pagla akh magar
huemis tchu pata
It would be highly desirable to have someone [staff] who can motivate
them and understand their problems. For us they are simply mad, but for
the staff their condition is obvious.
-44 year-old from Anantnag
humdard honae chahae aesa staff hona chahae jo dusrae ke
museebath ko samaj sakay
Should have sympathizers, such staff who can understand others misery   
[problem]
-27 year-old from Anantnag
 
Limitations
• The restriction to only three mental health disorders
• The survey only collected data on adults; adolescents 
and children were not included.
• Data on ethnicity was not collected
• Due to the length of the survey questionnaire a 
screening tool for general health was not included; this 
data was collected on the basis of one question only.
• The HTQ-16, although culturally adapted and 
translated, was not validated for the Kashmiri 
population.
 
Questions
Meray khayal mae batanae ko kuch b nahin raha aur sunnae ko b 
kuch nahin raha aur jo baradar likh rahay hai isnae likhnay me b 
koi kami nahin chodi ab itna he hai ke agar kahin na kahin amal
hojayae aap ke badawlat
In my opinion, there is nothing left to speak about and nothing more 
to listen to and the brother who is writing [taking notes] left nothing 
unwritten. Now, we expect if somewhere/somehow this [can] be 
practically applied because of you.
-44 year-old male from Anantnag  
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Variations of this presentation were also presented at: 
 
Housen, T., Lenglet, A., Ariti, C., Ara, S., Shah, S., Shah, H., Viney, K., Janes, 
S., Pintaldi, G. 2016. Prevalence of depression, anxiety and posttraumatic 
stress related symptoms in the Kashmir Valley – a cross sectional study, 2015.  
Presented at Médecins Sans Frontières Scientific Day, 28th May 2016. Indian 
International Centre, New Delhi, India. 
 
Housen, T., Lenglet, A., Ariti, C., Ara, S., Shah, S., Shah, H., Viney, K., Janes, 
S., Pintaldi, G. 2016. Prevalence of depression, anxiety and posttraumatic 
stress related symptoms in the Kashmir Valley – mixed methods research, 
2015. Presented at Médecins Sans Frontières Round Table Conference, 11th 
May 2016. Government Medical College, Kashmir, India. 
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Preface 
Background  
I was seconded to conduct an evaluation of the Nigerian Emergency Response 
Units (NERU) surveillance system in June 2016. The public health unit at MSF-
OCA, were conducting a review of their surveillance activities with the intent on 
strengthening surveillance within the MSF Emergency Response Units (ERUs). 
Having had limited experience in the practical implementation of disease 
surveillance I was excited to be given the opportunity to evaluate the NERU 
surveillance system, considered a flagship surveillance system in a difficult 
working context. 
 
This chapter is structured around the final report I constructed for the NERU 
project team and MSF-OCA public health unit on the outcomes of the 
evaluation of the NERU surveillance system. The appendices in this chapter 
contain the guiding questions used in stakeholder consultations. An important 
caveat to make with respect to this evaluation and the interpretation of the 
results is that raw data is collected by the Nigerian Ministry of Health (MoH). 
Due to political sensitivities it was not possible for me to evaluate the quality of 
the raw data or interview many of the MoH stakeholders. This is a major 
limitation; however given that in many of the contexts in which MSF works they 
are faced with similar sensitivities it is felt that this evaluation can still inform 
the replication of the surveillance system in other projects. 
 
My role 
I was the primary investigator in the evaluation of the NERU surveillance 
system. I developed the evaluation plan, conducted a desk review, liaised with 
the project team and the epidemiology advisor for MSF-OCA, developed the 
stakeholder interview guide and carried out the interviews, analysed the data, 
discussed recommendations with the team and prepared the final report that is 
presented in this chapter. 
 
I was asked to identify the strengths and weaknesses of the surveillance 
system while making recommendations that could serve two purposes; firstly 
to inform NERU on areas for improvement and secondly to inform other ERUs 
within MSF.  
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Lessons learnt 
- This evaluation provided me with the opportunity to understand the 
workings of a successful surveillance system in a challenging context, the 
difficulties faced by the team and the prioritization of problems faced.   
- I gained technical skills in using surveillance databases, and critically 
appraising their strengths, weaknesses and usefulness. I learnt that a very 
simple system is highly effective in facilitating early detection and response 
to epidemic prone diseases with high mortality. 
- I was also reminded that a little capacity building can go a long way. The 
investment NERU has made in building the capacity of the MoH staff has 
strengthened the cooperation between MoH and NERU staff, facilitating 
communication and early detection of outbreaks. 
- This evaluation also provided me with yet another opportunity to meet a 
unique and diverse group of people and experience the beauty of Nigeria 
and its culture.    
  
Public health impact 
This evaluation highlights the effectiveness of an integrated surveillance 
system where partnerships between the MoH and an NGO can be used to 
mitigate the effects of a slow to respond national system, ensuring rapid 
response to diseases that cause high mortality and morbidity.  
 
The evaluation provides recommendations for both NERU and other MSF 
ERUs looking at setting up or improving disease surveillance systems. 
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Abstract 
Background: Médecins Sans Frontières established the Nigerian Emergency 
Response Unit (NERU) in 2008. In 2011 the current surveillance system was 
established to facilitate a timely response to emergencies, with the aim of 
decreasing morbidity and mortality within the four North Western states of 
Nigeria; Sokoto, Kebbi, Zamfara and Niger. The objective of this study was to 
evaluate the attributes of the NERUs surveillance system, identifying strengths 
and weaknesses and to formulate recommendations for improvement.  
 
Methodology: This was a formative observational study that used multiple 
forms of data collection in order to assess system attributes including; a desk 
review of relevant documentation, stakeholder interviews and surveillance data 
were analysed for the period January 2011 - June 2016. The evaluation was 
conducted in June 2016 using the conceptual framework and performance 
criteria for the surveillance system drawn from the Centers for Disease Control 
and Prevention (CDC) Guidelines for Evaluating Public Health Surveillance 
Systems.  
 
Results: The NERU surveillance system has identified multiple outbreaks of 
measles, cholera and cerebrospinal meningitis since its inception. The 
strengths of the system included high acceptability among both MSF and 
Ministry of Health (MoH) staff, its simplicity, flexibility and stability and the 
sensitivity of the surveillance system to detect clusters and outbreaks. Areas 
for focussed improvement were timeliness and feedback to those collecting the 
data.  
 
Conclusions: The NERU surveillance system is a strong example of an 
effective and efficient integrated surveillance system for monitoring epidemic 
prone diseases. The model could be applied in other contexts where the local 
MoH has an established disease surveillance system but limited capacity to 
respond in a timely manner.  
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Internal Report:  
 
Evaluation of the Nigerian Emergency Response Unit surveillance 
system: Médecins Sans Frontières, Nigeria 
 
Author: Tambri Housen (Epidemiologist: MSF-India, MAE Scholar: Australian 
National University) 
 
Summary of recommendations 
 In order to assess whether NERU is meeting its specific objectives the 
NERU team needs to ensure it is collecting the appropriate indicators on 
which to measure the stated targets of success, as defined in the combined 
progress and proposal 2016.(1) 
 
For example, one of the stated targets for Specific Objective 1 is that >80% 
of outbreak alerts are investigated at the source, yet NERU does not keep 
a record of responses to alerts therefore this target is not measurable. 
Likewise another target under the same objective is that >50% of Local 
Government Areas (LGAs) with consistent underreporting will be visited; I 
found no record of visits to LGAs for this purpose.  
 
 An annual review of targets in view of data collected and reported would 
provide regular direction to the team on areas for improvement. 
 
 Sensitivity to identify clusters and outbreaks could be improved by 
aggregating alerts at ward level. The passive surveillance data tool would 
benefit from an automated notification when a ward exceeds the alert 
threshold for a specific disease. Weekly reports should also reflect ward 
level data including population data, attack rates and case fatality rates. 
 
 A mapping tool linked to the current NERU data tools will be an asset to 
reporting and facilitate following trends at ward level. Mapping 
completeness of reporting could also be used to monitor and motivate 
DSNOs to report. 
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 The measles alert threshold should be revised to improve spatial sensitivity. 
Presently the alert threshold is defined as ‘when 150 cases have been 
reported across all four states NERU will initiate active surveillance and 
assess the need for an intervention’.  
 
NERU could consider an alert threshold defined by a spatial and temporal 
marker such as ‘double the weekly average number of cases seen in the 
previous 3 weeks for a specific location1’. This would increase the sensitivity 
of outbreak detection and the capacity for a timely response. 
 
 There is a need to further strengthen relationships between NERU and 
District Surveillance Notification Officers (DSNOs) in order to improve data 
quality, completeness and timeliness to achieve NERUs stated targets. 
Specifically, investment in MoH and DSNO collaboration in the states of 
Niger and Zamfara should be prioritised. DSNOs expressed a desire for 
more interaction with NERU in the form of training and capacity building 
and feedback on what NERU does with the data they provide. 
 
 Data management can be simplified by ensuring a consistent format across 
all data tools. The current Cholera active surveillance data tool is in a 
different format to the Cerebrospinal Meningitis (CSM) and Measles data 
tools.  
 
 An organised filing system would be an asset to NERU. Documentation is 
important to monitor a project over time in order to observe lessons learnt 
and the continual moving forward.  
 
 
  
                                               
1 The revision of the weekly report including location and follow-up reporting, as suggested in 
this report would facilitate following weekly patterns in specific LGAs and Wards. 
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Introduction 
Context 
Médecins Sans Frontières (MSF) shares an intimate history with Nigeria.  The 
organisation was founded during the Biafran conflict in the Southern region of 
the country in 1971 (Figure 4.0).(2) With the exception of a response for the 
1985/86 yellow fever outbreak, MSF did not return to Nigeria until 1996 when 
two large outbreaks of cerebrospinal meningitis (CSM) and cholera led to large 
scale interventions.(2, 3) Since 1996 MSF has been present in Nigeria in 
varying capacities, primarily responding to humanitarian emergencies due to 
outbreaks of communicable diseases and population displacement as a result 
of natural and man-made disasters.(3) 
 
 
 
Figure 4.0 Political Map of Nigeria2
                                               
2 http://www.mapsofworld.com/nigeria/maps/nigeria-political-map.jpg 
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The Northern region of Nigeria is situated in the meningitis belt of Africa and 
has a history of repeated large outbreaks of measles, cholera and CSM and 
population displacement due to both natural and man-made disasters. NERU 
works in close collaboration with the state Ministries of Health (MoH) in Sokoto, 
Kebbi, Zamfara and Niger (Figure 4.0). This partnership facilitates the timely 
detection and response of sudden increases in cases of endemic diseases and 
public health events that can have disastrous consequences on the affected 
population. 
 
Diseases under surveillance 
Measles 
Despite an effective inexpensive vaccine being introduced in the 1960s, 
measles remains a significant cause of mortality in the under 5 year old 
population in developing countries with low vaccine coverage and the presence 
of chronic under nutrition. In 2015 there were 386 354 reported cases of 
measles in the World Health Organization (WHO) member states.(4) This figure 
is thought to reflect a small proportion of true cases with many individuals not 
presenting to a health care centre. Poor  reporting mechanisms in health care 
centres further bias the estimate of the true burden of disease.(4) 
 
Measles is one of the most highly communicable infectious diseases, which is 
transmitted via airborne droplets or direct contact with nasal or throat secretions 
of an infected person. It is caused by a paramyxovirus (morbillivirus) which has 
only one reservoir, humans.(5)  The incubation period ranges from 7-18 days 
from exposure to onset of fever.(6) The period of infectivity occurs 3-4 days 
prior to onset of rash and continues for up to five days after the rash begins. 
(5) Infection with the measles virus is characterised by prodromal fever, 
conjunctivitis, coryza, cough and a rash which appears on the 3-7th day starting 
on the face and progressing to become more generalised usually lasting 4-7 
days.(6) Children under 5 years of age and adults experience a more severe 
disease; complications include otitis media, pneumonia, diarrhoea and 
encephalitis.(6) In children with poor nutritional status measles often 
precipitates acute kwashiorkor and exacerbates vitamin A deficiency which can 
result in blindness.(6) 
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The case fatality rates in developing countries can range from 3% to 15% but 
can increase to over 20% in vulnerable populations, e.g. those suffering from 
malnutrition.(5, 6) Case confirmation occurs with laboratory identification of 
measles specific IgM antibodies.(6) In regions with low vaccination coverage 
(below 50%) and where measles is endemic, outbreaks can be expected every 
1-2 years.(5) 
 
Management involves the administration of Vitamin A, testing and treatment for 
malaria and other comorbidities.(5) Reactive vaccination is recommended early 
in the outbreak response.(7, 8) 
 
Cholera 
Cholera is one of the oldest and best understood endemic diseases, an acute 
highly communicable bacterial enteric disease responsible for six pandemics 
between 1817 and 1923.(6, 9) Cholera was also the disease responsible for 
the development of the first epidemiological principles in modern medicine and 
the move away from Miasma theory of disease causation.(10) Humans are the 
main reservoir for Vibrio cholera, outbreaks and pandemics have been 
epidemiologically linked to the consumption of contaminated water, poor 
hygiene and sanitation and overcrowding.(6)  Cholera is transmitted via the 
faecal-oral route with an incubation period from a few hours to five days.(6) 
 
Diagnosis is confirmed with the isolation of Vibrio cholerae of serogroup O1 or 
O139 from faeces.(6, 9) Severe illness is characterised by the sudden onset of 
profuse painless rice-water stools, nausea and vomiting which rapidly 
progresses causing severe dehydration, acidosis, hypovolemia, renal failure 
and death.(6)  Mild infection may be asymptomatic or cause mild diarrhoea. In 
large outbreaks of severe disease the case fatality rate may exceed 50% if 
timely rehydration is unavailable, on the contrary it can be as low as 1-2% with 
timely intervention and adequate treatment.(6, 9) During an outbreak an 
individual cannot be infected more than once with the same strain, however 
immunity wains within 3-6 months, rendering the individual susceptible to re-
infection with re-exposure.(9) Cholera is one of three diseases for which case 
reporting is required by the International Health Regulations Act.(11) 
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Management is through active case finding, rapid rehydration of cases, 
identification of the source and chlorination of water sources, health promotion 
(hygiene and sanitation) and provision of clean drinking water.(9) Reactive 
vaccination during outbreaks is recommended in recent scientific literature. 
(12-14) 
 
Cerebrospinal Meningitis 
Meningococcal meningitis, caused by Neisseria meningitidis (Nm), is a gram-
negative bacterial disease transmitted via direct contact with respiratory 
droplets from the nose and throat of infected people, humans are the only 
reservoir.(6, 15) Outbreaks commonly occur in the sub-Saharan region of 
Africa in an area known as the ‘meningitis belt’, affecting areas of Sudan, Chad, 
Niger, the Central African Republic, Nigeria, Cameroon, Benin, Burkino Faso, 
Guinea and Mali, Figure 4.1.(15) The epidemic season of 1996-97 was the 
largest outbreak of NmA recorded with 250 000 cases and 25 000 deaths (CFR 
10%). 
 
Figure 4.1: The meningitis belt of sub-Saharan Africa (3) 
 
 
In an endemic area, during outbreaks, the disease typically affects children 
over the age of 6 months of age, adolescents and young adults.(15) The 
incubation period for meningitis is between 2-10 days. Infection with Neisseria 
meningitides is characterised by a sudden onset of fever, severe headache, 
                                               
3 http://content.healthaffairs.org/content/30/6/1049/F1.large.jpg 
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nausea and vomiting, stiff neck and photophobia. (6) A petechial rash is often 
observed in Caucasian patients but rarely in Africans.(16) Invasive disease is 
further characterised by bacteraemia, sepsis and meningitis which in 10-20% 
of survivors results in long term sequelae including hearing loss, loss of limbs 
and mental retardation.(6) Confirmation of diagnosis is traditionally by 
laboratory identification of meningococci from cerebrospinal fluid (CSF) or 
blood, polymerase chain reaction (PCR) is increasingly used when 
available.(16) Case fatality rates are dependent on the timeliness of an 
intervention and quality of treatment provided. Left untreated meningococcal 
meningitis will lead to death in 50-80% of cases.(15)   
 
Management involves active case finding, antibiotic therapy, testing and 
treatment for malaria and other comorbidities.(15) Vaccination of close 
contacts is recommended. Reactive vaccination is recommended early in the 
outbreak response.(15) 
 
The epidemiology of meningitis in Africa was drastically altered in 2010 with the 
widespread vaccination of four countries in the meningitis belt with 
MenAfriVacTM, a conjugate vaccine against NmA.(16) The last significant 
outbreak of NmA occurred in Nigeria in 2009. In 2013 a new hyper virulent 
strain of NmC was isolated, this new strain was the cause of a large outbreak 
in Niger and Nigeria in 2015.(17, 18) There is concern that the high 
communicability of the new strain could potentially cause outbreaks on the 
scale of that previously seen with NmA.(16) 
 
Risk in context 
Risk factors for large outbreaks identified in the literature include immunological 
susceptibility due to loss of herd immunity or low vaccination rates, climatic 
conditions (dry or wet season, dust storms), pathogen virulence and other 
factors that increase susceptibility such as widespread chronic malnutrition, 
poor hygiene and sanitation practices, high density population and 
comorbidities that weaken the immune system.(5, 9, 15, 19, 20)  
 
The North Western region of Nigeria is characterized by a Sahel climate Kebbi 
Close proximity to the Sahara deserts exposes the northern states to the dry, 
dust-laden Harmattan winds from December to May, damaging mucous 
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membranes of the respiratory system and increasing susceptibility to 
communicable diseases transmitted by droplets.(17) People in the northern 
states rely heavily on uncovered hand dug wells as a primary water source.(12) 
Annual heavy rains occurring between June-September, combined with poor 
sanitation practices, increase the risk of faecal contamination of these water 
sources, increasing risk of exposure to pathogens such as Vibrio cholera.(21) 
 
The population of each state is represented in Table 4.0. Population figures are 
taken from the 2006 Population and Housing Census (the most recent 
available) with a 2.4% annual growth rate as recommended by the National 
Population Commission of Nigeria4. 
 
Administratively, the health system in Nigeria is based on a fee for service 
model divided at three levels with separate funding mechanisms. Primary 
health care is under the jurisdiction of the local government area (LGA) and 
consists of basic maternal-child healthcare and health education.(22) 
Secondary health care is under the jurisdiction of, and funded by the state. 
Tertiary health care is funded by the federal government and focusses on the 
care and treatment of complex health problems. The organisational hierarchy 
and separate funding models at each level restricts the capacity of the MoH to 
mount an effective and coordinated emergency response to significant public 
health events.(22) 
 
Timely identification of an outbreak and rapid response can have a significant 
impact on the number of cases and the case fatality rates of infectious 
diseases. MSF was primarily concerned with delayed responses to outbreaks 
of measles, CSM and cholera which resulted in large numbers of people being 
affected in relatively short time periods and high case fatality rates. With 
recognition of the importance of continued surveillance in order to provide a 
timely response, the Nigerian Emergency Response Unit (NERU) surveillance 
system was established in 2008.(3) 
  
                                               
4 Population estimates are presented with the following caveat: initial estimates may not be 
accurate, growth rate may not be correct and figures used may be different from those used by 
Local Government Areas. 
    
 
 
 
 
Table 4.0: District population estimates 2011-2016 
State 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 
Kebbi 3,238,627 3,316,354 3,395,947 3,477,449 3,560,908 3,646,370 3,733,883 3,823,496 3,915,260 4,009,226 4,105,447 
Niger 3,950,249 4,045,055 4,142,136 4,241,548 4,343,345 4,447,585 4,554,327 4,663,631 4,775,558 4,890,171 4,890,171 
Sokoto 3,696,999 3,785,727 3,876,584 3,969,622 4,064,893 4,162,451 4,262,350 4,364,646 4,469,398 4,576,663 4,576,663 
Zamfara 3,259,846 3,338,082 3,418,196 3,500,233 3,584,239 3,670,260 3,758,347 3,848,547 3,940,912 4,035,494 4,035,494 
NB: Population figures are taken from 2006 census with an annual growth rate of 2.4%, as estimated by the National Population Commission of Nigeria. 
http://www.population.gov.ng/index.php/censuses 
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In this chapter, I describe the NERU surveillance system and the evaluation 
of surveillance attributes relevant to the initial aims and objectives of the 
system. Key recommendations are provided for system improvement and to 
inform other Emergency Response Units (ERUs). 
 
Methodology 
The evaluation conceptual framework 
This evaluation was conducted using the conceptual framework and 
performance criteria for the surveillance system drawn from the Centers for 
Disease Control and Prevention (CDC) Guidelines for Evaluating Public Health 
Surveillance Systems.(23) The framework consists of six interconnected steps 
which follow an order; the primary steps provide a strong foundation on which 
subsequent steps progress, Figure 4.2.  
 
 
 
 
 
The surveillance systems performance criteria were drawn from the CDC 
Updated Guidelines for Evaluating Public Health Surveillance Systems. (23) 
 
 
Phase 2 
Phase 1 
Attributes 
Acceptability 
Stability 
Simplicity 
Flexibility 
etc.. 
 
Figure 4.2: Modified Center for Disease Control and Prevention 
conceptual framework for program evaluation 
Phase 3 
    
 
Chapter 4: Evaluation of a Surveillance System                                                             page 182 
 
The guidelines provided the structure for describing and evaluating specific 
attributes of the surveillance system, which I added as the central feature of 
the conceptual model. In this report I describe the three phases carried out 
during the evaluation, which incorporated the steps from the conceptual 
framework. Whilst the phases of this evaluation are described individually, they 
are interrelated and all served to inform each other throughout the evaluation.  
 
Phase 1 
During the first phase of the evaluation initial contact was made with key 
stakeholders in order to formulate the objectives of the evaluation. During this 
time relevant documentation was sourced and reviewed and a description of 
the surveillance system drafted. The evaluation design was focussed around 
the attributes central to the conceptual model (Figure 4.2). 
 
Engage Stakeholders 
Initial teleconferences with key stakeholders in the NERU surveillance system, 
purposively selected based on their experience and involvement in the 
development and running of the NERU surveillance system. These initial 
discussions informed the development of the evaluation objectives and the 
framing the scope of the evaluation. Stakeholders included the Epidemiology 
Advisor for NERU, the Medical Coordinator (MedCo), Project Coordinator (PC) 
and Medical Team Leader (MTL) and the mission epidemiologist. 
 
Evaluation objectives 
The main objective of this evaluation was to evaluate the attributes of the 
Nigerian Emergency Response Units’ surveillance system and highlight areas 
for improvement.  
Secondary objectives included; 
- To determine the extent to which the overall purpose and objectives of the 
NERU surveillance system have been achieved. 
- To assess the attributes of the NERU surveillance system necessary for 
meeting the objectives of the system. 
- To demonstrate the degree to which each element of the system has been 
implemented. 
- To provide explanations for achievements, disparities and failures. 
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- To provide recommendations for improving quality, efficiency and 
usefulness of the NERU surveillance system. 
 
Description of the NERU Surveillance system 
The main objective of the surveillance system is to facilitate timely response to 
emergencies and save lives within the four North Western states of Nigeria 
(Zamfara, Sokoto, Kebbi and Niger). With the specific objectives; 
- Facilitation of response to emergencies through effective early warning 
surveillance systems (active and passive). 
- Morbidity and mortality from disease outbreaks and other emergencies 
as defined in EPREP scenarios, is reduced through rapid, effective 
emergency response.(1) 
 
In 2008 MSF negotiated a memorandum of understanding (MOU) with the 
Nigerian MoH and established the NERU surveillance system which relied on 
reports from the MoH state epidemiologist. The MoH employ District 
Surveillance Notification Officers (DSNOs) who are responsible for the 
surveillance of communicable diseases with epidemic potential. The DSNOs 
compile weekly paper-based reports on diseases of national and international 
concern from primary health care centres under their jurisdiction and report 
directly to the state epidemiologist.(24) The state epidemiologist is responsible 
for compiling the state figures and reporting to the Federal MoH.(12) The NERU 
team found that reliance on the state epidemiologists report resulted in delays 
in receiving timely notifications of outbreaks, restricting their ability to initiate a 
rapid and timely response.(24) In 2010 MSF renegotiated their MOU with the 
MoH to gain access to DSNOs data compiled weekly from the primary health 
centres.(24, 25) This resulted in improved access to notifications of public 
health events which facilitated timely response by the NERU team. 
 
NERUs revised MOU outlines a mandate to carry out passive and active 
disease surveillance and initiate response across four states in North West 
Nigeria (Sokoto, Niger, Zamfara and Kebbi). NERU focusses on three of the 
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eight5 notifiable diseases; measles, cholera and CSM. These diseases have 
the potential to affect large numbers of people in a relatively short period of 
time. In addition, based on the Yalta agreement with other MSF sections, 
NERU will respond to emergencies in the five southern states of Kwara, Oyo, 
Osun, Ekiti and Kogi (Figure 4.0) on a notification and need base only, NERU 
does not conduct regular surveillance in these states.(22) 
 
Passive Surveillance 
A flow diagram representing NERUs passive surveillance system is provided 
in Figure 4.3.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.3:  Flow diagram representing NERU Passive Surveillance 
System, Nigeria 2016 
 
 
The passive surveillance system relies on notifications from the MoH, DSNOs. 
Each DSNO is responsible for one LGA and required to report weekly to the 
                                               
5 Acute flaccid paralysis (suspected polio), cerebrospinal meningitis, cholera, viral hemorrhagic 
fever, measles, yellow fever, guinea worm disease, human influenza due to a new serotype, any 
other public health event of international concern. 
Quarterly reporting 
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state epidemiologist. The LGAs are further broken down into administrative 
units known as ‘wards’. A DSNO can be responsible for anywhere between 20-
55 health facilities, therefore the reporting pathway incorporates an additional 
step where one health facility (usually the larger centres) are designated as 
‘focal points’, the smaller health centres will report to a focal point, who in turn 
reports to the DSNO. Data on suspected presentations of eight notifiable 
diseases5 is collated onto paper-based standardised surveillance forms 
weekly, based on the registers of the health facility. It is important to note that 
most rural health facilities lack diagnostic capacity and therefore suspected 
cases are identified based on syndromic case definitions. Data collected by 
DSNOs from focal points is collated into the weekly report. The state 
epidemiologist compiles the data from across all LGAs and reports to the 
National MoH on a weekly basis. This constitutes the weekly Integrated 
Disease Surveillance Report (IDSR) which summarizes aggregate national and 
state level data for each disease under surveillance. 
 
Two NERU surveillance nurses call a total of 83 DSNOs weekly, 21 from Kebbi, 
25 from Niger, 23 from Sokoto and 14 from Zamfara, indirectly receiving data 
from a total of 891 wards across the four states; 225 in Kebbi, 275 in Niger, 224 
in Sokoto and 147 in Zamfara. The NERU surveillance nurses request the 
number of cases of measles, cholera and CSM reported in each of the wards 
in their LGA, and enter these into the passive surveillance data tool, by 
epidemiological week. During the phone call the DSNO is given an opportunity 
to report on any other events they feel are significant and these are recorded 
in the passive surveillance data tool as free text. Passive surveillance data is 
compiled weekly by the data manager who monitors the alert thresholds for 
each ward and compiles a weekly epidemiology report. Table 4.1 provides the 
thresholds used by NERU in order to inform decisions on action. 
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Table 4.1: NERU passive surveillance thresholds  
Disease Alert threshold Epidemic threshold 
CSMa 
For a population > 30 000 
3 cases/100 000 population/ week 
For a population < 30 000 
2 suspected cases / week  
OR 
An increase in incidence 
compared to previous years 
For a population > 30 000 
10 cases/100 000 population/week 
For a population < 30 0000  
5 cases / week 
OR 
Doubling of cases each week for 3 
consecutive weeks 
Measlesb 
When 150 cases have been reported across all four states NERU will 
initiate active surveillance and assess the need for an intervention. 
Cholerab 
1 case of reported cholera  
NERU will follow for 1-2 weeks – a reported increase in cases will lead to 
the initiation of active surveillance will to assess the need for an 
intervention 
a. Modified in 2014 to increase sensitivity, taken from MSF Management of Epidemic Meningitis (53h Ed.) 
2016:p33 (16)    
b. Project specific thresholds (26) 
 
 
NERUs passive surveillance system targets6 include: 
- >80% of alerts are reported by DSNOs and state heads at LGA level. 
- >80% successful weekly contact rate with DSNOs in all four states. 
- >80% of DSNOs consistently report data on epidemic prone diseases 
to MSF. 
- Weekly reports of normal disease outbreak activity with 24 hour notice 
of outbreaks with high mortality. 
- >50% of mass displacement and trauma caused by violence are 
identified, assessed and responded to in a timely manner.(1) 
 
DSNO response rates are recorded on a weekly basis to track contact rates 
and data completeness. If a DSNO is not contactable the surveillance nurse 
follows up with repeated phone calls. After 5 weeks of no contact an exploratory 
team is sent to the LGA to follow-up. 
 
NERU, over the years of operation, have trained over 400 MoH staff which 
have worked with NERU at some time during an intervention. NERU refers to 
these individuals as the ‘MoH pool’ which they can call as surge7 capacity 
during an outbreak response and intervention. These pool staffs, located in 
                                               
6 Targets are taken from: NERU Combined project proposal and progress report 2015-2016 (2) 
7 Sudden large-scale escalation 
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various communities across the four states have also strengthened NERUs 
passive surveillance system, alerting NERU to public health events occurring 
in or nearby their communities. 
 
Active surveillance 
Negative reporting 
In quarterly reporting of the passive surveillance data, NERU specifically looks 
at the rate of negative reporting from the DSNOs. If one DSNO has consistently 
reported zero cases over the quarter NERU will send an exploratory team to 
look into the patient registration books at the health facilities.(26) 
 
Outbreak surveillance 
When the passive surveillance system indicates an alert threshold has been 
crossed, NERU initiates active surveillance, with the following targets: 
- >80% of outbreak alerts are investigated at the source 
- 100% response within 72 hours of notification 
- >95% response for all emergencies where the local capacity is not able 
to cope with the magnitude of the emergency. 
- >50% mass displacement and trauma caused by violence are identified, 
assessed and responded to in a timely manner. (1) 
 
Figure 4.4 illustrates the flow of information, action and reporting in NERU’s 
active surveillance system. The first step in active surveillance is a follow-up 
call to the affected LGA’s DSNO to confirm cases, signs and symptoms, and 
gain further information on number of cases and deaths. Based on this 
feedback the NERU team decides on whether an exploratory investigation 
involving a field visit is required. Standardised paper-based forms have been 
constructed for exploratory investigations of alerts. Feedback from an 
exploratory investigation will inform the need for NERU to initiate an 
intervention. When cases reported are very high NERU has initiated an 
intervention at the same time as conducting the exploratory investigation. 
 
During an outbreak, NERU continues passive surveillance activities while also 
engaging in active surveillance as part of the intervention. MSF line lists are 
collected from MSF treatment centres and MSF supported MoH treatment 
centres and entered into the NERU database. Where possible, MoH line lists  
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Figure 4.4: Flow diagram representing NERU Active Surveillance 
System, Nigeria 2016 
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(from non-supported centres) are photocopied and this data is also added to 
the NERU data tool to gain a complete picture of the outbreak.  
 
Reporting 
Weekly surveillance and activity reports are collated and circulated internally. 
In the event of an outbreak this can increase in frequency to daily or twice-
weekly reporting as per need. Monthly reports are collated and circulated 
internally. Quarterly and Annual reports are sent to the public health 
department at MSF-OCA. Where NERU has conducted an intervention in 
response to an outbreak, an intervention report is constructed and shared with 
the MoH. 
 
Legal authority for data collection 
NERU works within the bounds of the MOU it has with the Nigerian MoH. 
During an alert NERU works with the MoH throughout the intervention and 
expects the MoH to abide by the International Health Regulations, reporting 
notifiable diseases to the WHO. 
 
Level of integration with other systems 
The NERU system, although running parallel to, is very much integrated with 
the MoH system. The passive surveillance system is reliant on both the quality 
of the MoH data and the willingness of MoH staff to communicate that data. 
During active surveillance NERU utilises MoH staff to assist with active case 
finding, case management, completing line lists and participation in control 
efforts8. Without the MoH staff NERU would not be able to function as it does 
currently.(26) 
 
Focus evaluation design 
This evaluation was conducted in the period June 17th – July 1st 2016, using 
multiple forms of data collection in order to assess system attributes including: 
a desk review of relevant documentation; in-depth stakeholder interviews, 
semi-structured stakeholder interviews; observational techniques including 
                                               
8 When required the NERU team will call on the MoH pool to fill surge capacity. 
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inspection of raw data and data collection methods; and analysis of passive 
and active surveillance data.  
 
NERU surveillance activities were assessed on the strength of its attributes; 
resource requirements, acceptability, simplicity, flexibility, stability, sensitivity, 
timeliness, and usefulness.(23) Table 4.2 provides the definitions of the 
attributes specific to NERU. 
 
 
Table 4.2: Definitions of the attributes that form the basis of the Centre 
for Disease Control evaluation criteria (23, 27) 
Criteria Description 
Resource 
Requirements 
The resources required to run the NERU surveillance system 
Acceptability 
Reflects the willingness of persons and organisations to 
participate in the surveillance system.  
Simplicity 
Refers to the systems structure and ease of operation. The 
surveillance system should be as simple as possible and still 
meet the objectives 
Flexibility 
The surveillance system can adapt to changing information 
needs or operating conditions such as new health problems 
or sudden programme change, with little impact on time and 
resources. 
Stability 
Measured through the systems reliability (the ability to collect, 
manage and provide data properly without failure) and 
availability (the ability to be operational when it is needed)  
Sensitivity 
Sensitivity refers to the proportion of cases of a disease 
detected by the surveillance system. The sensitivity of the 
surveillance system to detect clusters and outbreaks 
including the ability to detect change in case numbers over 
time 
Timeliness 
The surveillance system ensures early detection of disease 
patterns above stipulated alert thresholds, facilitating a timely 
response and intervention. Examines the speed between 
steps in the surveillance system. 
Usefulness 
Does the system contribute to the prevention and control of 
adverse health related events? The system can also be 
useful if it helps to identify other adverse health events. 
Representativea 
Accurately describes the occurrence of the event over time 
and its distribution in the population by person and place. 
Data Qualitya 
Reflects the completeness and validity of the data recorded in 
the public health surveillance system. 
a. These two attributes were not assessed in this evaluation 
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Scope of the evaluation 
Although NERU commenced its surveillance activities in 2008, the evaluation 
focussed on the period from 2011-2016. The NERU surveillance system has 
evolved over time as the team increased in experience and knowledge. In 2011 
the current data tools used by NERU were developed and have been used 
consistently since, in addition it was in 2011 that the NERU passive surveillance 
system began to involve the DSNOs. Therefore by examining this period it is 
felt that the data should be comparable across the 5 years, but not necessarily 
prior to this time.  
 
The evaluation of the surveillance systems attributes was restricted by a 
number of limitations. Firstly, in order to assess representativeness a 
comparison of the characteristics of reported events to actual events is 
required.(23, 27) Any effort to assess representativeness would have been 
biased by health seeking practices of the population, case identification at 
primary health care level in the absence of diagnostic capacity, accuracy of 
reporting, and limitations on follow-up of notifications imposed by the sensitive 
security situation restricting movement of assessment teams. In addition, 
community perceptions on specific diseases has a direct impact on health 
seeking behaviours and therefore on the representativeness of facility based 
data. 
 
Secondly, the data quality of the surveillance data from NERU was not 
assessed. Assessment of data quality would require the triangulation of data in 
health facility registration books with figures provided by DSNOs and NERU 
passive surveillance data. Due to MSFs restrictions on movements related to 
perceived security threats, the review of MoH patient registers was not 
possible. 
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Phase 2: Gather credible evidence 
The second phase of the evaluation involved using mixed-methods to assess 
the attributes of the surveillance system. 
 
Desk review 
In order to construct an accurate and representative description of the NERU 
surveillance systems, a desk review of relevant documents sourced from the 
project and the epidemiology advisor for Nigeria based at the MSF-OCA public 
health unit was undertaken. In the field, an extensive review of the data tools, 
weekly and quarterly surveillance reports, intervention reports, annual program 
proposal and progress reports and the Emergency Preparedness and 
Response in Emergencies Plan (EPREP) provided further insight into the 
history and current workings of the NERU surveillance system. Information not 
available in the documentation was obtained during in-depth interviews with 
various NERU team members. Information collected to inform the system 
description focussed on: methods of data collection, recording, analysis and 
reporting; data storage; outbreak alerts; criteria and protocols for conducting 
investigations and initiating interventions. 
 
Engaging stakeholders 
Stakeholders participated in a semi-structured interview at a time that was 
convenient for them throughout the course of the evaluation. During which they 
provided insight into their perceptions of the efficiency and effectiveness of the 
system in addition to their perceptions on the attributes defined in the previous 
section. In addition a self-administered questionnaire was given to 9 members 
of the NERU team in order to assess their perceptions of the attributes of the 
surveillance system.  A random number generator was used to randomly select 
twenty DSNOs (5 from each state) who were administered a questionnaire 
(appendix A), via telephone interview, to assess their acceptability of the NERU 
surveillance system and the role they play in this system.  
 
Following the data collection and analysis for this evaluation, stakeholders 
were again engaged to provide feedback on preliminary findings and formulate 
recommendations. 
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Methods used to assess the attributes of the NERU surveillance system 
Qualitative and quantitative techniques were employed to assess the attributes 
of the NERU surveillance system. The review of the attributes was measured 
against the specific objectives and the targets of the NERU surveillance system 
as stated in the project log frame. Table 4.3 provides a summary of methods 
used to assess each attribute. 
 
Table 4.3: Methods used to assess the attributes of the Nigerian 
Emergency Response Unit surveillance system, 2016 
Criteria Methods 
Resource 
Requirements 
Review of NERU budget and expenditures related directly to 
surveillance activities. Stakeholder interviews with project 
coordinator and logistics coordinator 
Acceptability 
Stakeholder self-administered questionnaire and telephone 
interviews 
Simplicity 
Stakeholder interview, review of data flow, disease specific line 
lists, data tools and reporting 
Flexibility 
Stakeholder interview, review of disease specific line lists and 
data tools and review of field assessment and intervention 
reports 
Stability Stakeholder interview  
Sensitivity 
Stakeholder interview, review of MSF and WHO disease 
specific protocols, review of databases and intervention 
reports 
Timeliness 
Triangulation of data from passive surveillance notifications, 
weekly and monthly reports, movement records of field trips, 
and intervention reports. 
Usefulness 
Review of the objectives of the system and consider the 
systems effect on policy decisions and disease control 
programs. 
 
 
Health related events under surveillance: putting disease into context 
Measles 
Transmission of measles in Nigeria intensifies throughout the dry season, the 
first cases being reported towards the end of October and continuing until the 
end of May, usually discontinuing with the first rains of the wet season.(26) 
Outbreaks can last from a few weeks to several months. The duration and 
spread of the outbreak is largely dependent on previous vaccination coverage 
and recency of vaccination, the size and density of the population, the 
reproduction number and the timeliness of detection and response efforts.(26) 
There is a widespread belief in the community in northern Nigeria that children 
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should contract measles as a normal childhood disease, children are therefore 
treated at home often only presenting to a health centre when they are severely 
ill.(26) This can lead to a delay in notification of a potential outbreak. 
 
As a result of these cultural beliefs, routine uptake of immunization is poor in 
the region. Although the MoH conduct supplementary vaccination catch up 
campaigns, a high proportion of children continue to present in outbreaks with 
a zero dose vaccination status.(26) When an outbreak is combined with a mass 
vaccination campaign the following year there is usually a marked decrease in 
notifications.(26) 
 
NERU adopts the standard MSF measles case definitions (Table 4.4), which 
are the same as those used by Nigerian MoH staff including primary health 
care works and DSNOs.(5, 20)  
 
Table 4.4: Measles case definitions used by NERU  
Suspected 
case 
Any person in whom a clinician suspects measles infection 
OR 
Fever≥38oC 
AND 
Generalized maculopapular rash (non-vesicular) 
AND 
One of the following signs: cough or coryza or conjunctivitis 
Probable 
case 
Suspected case 
AND 
Recent contact with a laboratory-confirmed case 
Confirmed 
case 
Suspected or probable case 
AND 
Laboratory confirmation: 
Serum antibodies > 3 times the normal or presence of IgM 
antibody (demonstrates recent infection by the virus) 
Viral antigen detected by immunofluorescence in nasopharyngeal 
secretions. 
Positive viral culture 
Source: MSF Management of Epidemic Measles (43h Ed.) 2013:p38 (5) 
 
 
 
The MSF Measles guidelines state that an alert should be issued as soon as 
the first case appears and a  field investigation initiated when there is an 
increase in the number of notifications compared to the same period in previous 
(non-epidemic) years.(5) NERU has developed its own threshold specific to the  
    
 
 
 
 
Figure 4.5: Suspected Measles Cases identified by NERU passive surveillance in the States of Kebbi, Niger, Sokoto and 
Zamfara by month and year, Nigeria 2011-2016 
Data Source: NERU passive surveillance system data file, 2011-2016
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context based on trends.(26) When the total number of cases across all four 
states exceeds 150, NERU steps up its surveillance activities in preparation  to 
initiate a response.(26) A response is usually in place prior to the number of 
cases reaching 250.(26) 
 
Laboratory Testing for Measles-specific IgM 
Although laboratory confirmation is specified as a requirement in the MSF 
guidelines for managing a measles outbreak (5) NERU does not take samples 
to confirm the presence of measles IgM antibodies, relying instead on the very 
specific clinical presentation of measles and the clinical case definitions 
(suspected case and probable case).(26) The MoH collect samples for 
confirmation of measles and characterisation of the virus.(26) 
 
Epidemiology of Measles based on NERU surveillance data 
Figure 4.5 shows the epidemiology of suspected measles in the four states in 
which NERU is active, based on passive surveillance data. The graph shows 
an annual outbreak between December and June. Post the 2013 outbreak, 
causing over 47,000 cases in Kebbi, Sokoto and Zamfara, reactive vaccination 
was initiated by the MoH. The resulting herd immunity led to very low numbers 
reported during 2014 and 2015, however at the end of 2015 and beginning of 
2016 another outbreak occurred. 
 
 
Cholera 
Nigeria has experienced recurrent outbreaks of cholera. Cases can occur at 
any time during the year but increases throughout the wet season. Outbreaks 
often last several months, the first cases being reported towards the end of 
June and continuing until the end of December. The duration and spread of the 
outbreak is largely dependent on the timeliness of notification and intervention, 
the source of infection, the size and density of the population and the 
reproduction number.  
 
While the MoH passive surveillance reports cases of ‘cholera’ (as per the MoH 
surveillance form), cases reported to MSF are referred to as ‘gastroenteritis’. 
There is a mixed understanding among the NERU team whether gastroenteritis 
cases reported are in fact classified according to the cholera case definition or 
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encompass all gastroenteritis illness. Given that the MoH surveillance form 
used by DSNOs specifically reports “Cholera” it is likely cases reported to 
NERU are taken from this reporting sheet and therefore represent suspected 
cholera cases that meet the WHO case definition. During active surveillance 
and a cholera intervention, NERU follows a broader case definition for cholera 
than that adopted by the WHO (Table 4.5).  
 
Table 4.5: WHO and MSF case definitions for cholera 
WHO standard 
case definition 
In an area where the 
disease is not known 
to be present 
A patient aged 5 years or more who 
develops severe dehydration or dies 
from acute watery diarrhoea 
In an area where 
cholera is endemic 
A patient aged 5 years or more who 
develops acute watery diarrhoea, with 
or without vomiting 
MSF outbreak 
case definition 
In an area where 
cholera is endemic 
Any patient presenting 3 or more liquid 
stools and/or vomiting for the last 24 
hours 
Source: Cholera Guidelines (2nd Ed.) 2004:p18 (9) 
 
 
NERU does not follow a defined alert threshold for cholera, although the MSF 
guidelines state that an alert should be triggered when there is an increase in 
gastroenteritis notifications compared to the same period in non-epidemic 
periods in previous years.(9) On notification of one suspected cholera case, 
NERUs passive surveillance team follow-up with the DSNO daily for a period 
of one week, if during this week an increasing number of cases are reported, 
NERUs exploration team conducts a field visit and initiates active surveillance 
activities.(26)  
 
Laboratory testing for Vibrio cholerae 
Laboratory confirmation is specified as a requirement in the MSF guidelines for 
managing a cholera outbreak, required for confirmation of pathogen strain, 
biotype and serotype and assessing antibiotic sensitivity.(9) However, NERU 
has not traditionally sent samples for laboratory confirmation, relying on the 
results of Rapid Diagnostic Tests (RDTs) for Vibrio cholerae. In 2015 MSF 
decided to cease using the RDT for cholera (Crystal VC®) after validation tests 
failed to provide adequate sensitivity and specificity to justify its use.(28) NERU 
is yet to determine how it will test samples in future in order to confirm cholera 
cases. 
 
    
 
 
 
Figure 4.6: Suspected Cholera Cases by NERU passive surveillance in the States of Kebbi, Niger, Sokoto and Zamfara 
by month and year, Nigeria 2011-2016 
Data Source: NERU passive surveillance system data file, 2011-2016
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Epidemiology of Cholera based on NERU surveillance data 
Figure 4.6 shows the epidemiology of suspected cholera in the four states in 
which NERU is active, based on passive surveillance data. The graph 
illustrates four outbreaks between January 2011 and June 2016 with the largest 
occurring in 2014 with over 6,000 cases reported across Sokoto, Kebbi and 
Zamfara. No known outbreaks occurred in 2015 or early 2016. 
 
Cerebrospinal Meningitis (CSM) 
As noted earlier, NmA was the predominant cause of meningitis in Nigeria, 
which was controlled with the introduction of MenAfriVacTM. Although cases of 
NmA continued to be reported, the last large outbreak of NmA occurred in 
Nigeria in 2009.(15) Vaccination campaigns continued throughout 2011 and 
2012. However, as illustrated in Figure 4.7, in 2013 Nigeria again experienced 
an outbreak of meningitis, this time a non-NmA serogroup of meningitis was 
found to be the cause, a highly virulent NmC resulting in 2696 cases and 130 
deaths, CFR 5%. This was the first recorded outbreak of NmC in Nigeria since 
1975.(16, 29) 
 
NERU case definitions for cerebrospinal meningitis are consistent with those 
from WHO (Table 4.6) 
 
Table 4.6: NERU follows the recommended WHO case definitions 
Suspected 
case 
Children < 1 year of 
age 
Children> 1 year of age and adults 
Fever 
AND 
Bulging fontanel 
OR 
Petechial rash 
Sudden onset of fever ≥38oC 
AND 
Neck stiffness and/or other meningism 
OR 
Petechial rash 
Probable 
case 
Suspected case 
AND 
Ongoing outbreak 
OR 
Cloudy CSF and/or leucocytes > 10 per mm3 and/or Gram stain 
Confirmed 
case 
Suspected or probable case 
AND 
Positive CSF antigen detection (positive latex agglutination test) 
OR 
Positive culture or molecular analysis 
Source: MSF Management of Epidemic Meningitis (53h Ed.) 2016:p28 (16) 
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According to the MSF Management of Epidemic Mentingitis guideline, the alert 
threshold for CSM (in an endemic area) is 5 cases/100 000 person per week in 
a population greater than 30 000 and 2 cases in 1 week for a population less 
than 30 000 (refer to Figure 4.1).(15)  
 
Laboratory confirmation of Neisseria meningitidis 
When the number of suspected CSM cases crosses the alert threshold NERU 
initiates active surveillance using the latex agglutination rapid test, Pastorex® 
to confirm diagnosis. Pastorex® has been validated for detection of NmC, W 
and Y.(17, 18) 
 
In addition to Pastorex®, parallel CSF samples are sent to the reference 
laboratory in Abuja and the WHO Collaborating Centre for Reference and 
Research on Meningococci in Oslo, Norway. Characterisation of the bacterium 
using serogrouping by latex agglutination and molecular analysis by 
polymerase chain reaction (PCR) provides the identification of serogroup 
genes, virulence genes and genomic sequencing.  Although the reference lab 
in Abuja has the capacity for PCR testing, results report only findings from 
culture.  
 
Epidemiology of CSM based on NERU surveillance data 
Figure 4.7 shows the epidemiology of CSM in the four states in which NERU is 
active, based on passive surveillance data. The graph illustrates an annual 
outbreak between December and June since the first case of NmC in 2013 with 
few cases prior to that in 2011 and 2012. A large outbreak in 2015 resulted in 
nearly 6,400 cases with a CFR of 5% leading to reactive vaccination in 16 
wards of Sokoto and Kebbi state. During outbreaks the CFR has ranged from 
10.5% in 2014 to 5% in 2015.(22)
    
 
 
 
 
 
 
Figure 4.7: Suspected and confirmed Neisseria Meningitides cases by NERU passive surveillance in the States of 
Kebbi, Niger, Sokoto and Zamfara by month and year, Nigeria 2011-2016 
Data Source: NERU passive surveillance system data file, 2011-2016 
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Performance of the NERU surveillance system: an evaluation of attributes 
Resource Requirements 
 
 
 
 
 
 
 
 
 
Human resources required to maintain the passive surveillance are minimal 
with a core staff of two surveillance nurses and a data manager. Following 
phone calls to the DSNOs data is entered directly into the passive surveillance 
data tool and submitted to the data manager at the end of the day. Follow up 
calls due to no contact are communicated to the data manager and the 
database updated as required. The data manager spends one day on data 
analysis and construction of the weekly report which then is circulated to the 
medical team leader and epidemiologist for their feedback. During an 
intervention, line lists which have 20 case patients reported on each sheet take 
approximately five minutes to enter into the data system if there is no missing 
data to follow-up on.  
 
The medical team leader is responsible for reviewing the data analysis and 
making decisions on necessary action. The field epidemiologist assists with 
reporting, working with NERU only part-time because his/her responsibilities 
extend to all four of the MSF-OCA projects in Nigeria.  
 
I have focussed on the resource requirements for the passive and active 
surveillance activities, NERUs budget is substantially more than that provided 
in Table 4.7 with the total budget incorporating the cost of interventions and 
medical donations to MoH. 
 
 
 
 
Key findings: 
 The surveillance system is able to run effectively with a core staff of 4-5 
people. 
 The main expenses incurred by the system are the salaries of core staff 
and transport costs associated with field investigations and response 
activities. 
 A strong partnership between MSF and the Norwegian Institute of Public 
Health reference laboratory in Oslo ensures laboratory costs are 
minimised. 
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Table 4.7: Surveillance Budget for NERU 2016(24) 
Item Per unit costing Euro (€) 
Telecommunications  2700 € 
Toll Free number  2500 € 
Human Resources  256 410 € 
Laboratory   
Pastorex (CSM rapid test) 6.38 €/unit* 
 
Transport 3 samples to Oslo(DHL) 200 €* 
 
Cost of culture and PCR in Osloa  0 € 
Cost of transport of samples to Abuja(DHL)  38 € 
Transport costs for Active Surveillance 
activities 
1.6€/1L fuel*  
Supplies/Stationary (inc EPREP)b  18 000 € 
IT Budget (computers updated 2016)  3272€ 
Incentives (900 Naira/day) for MoH staff 
that assist in active surveillance activities 
3 €/day* 
 
 TOTAL  282 882 € 
* Value dependent on need 
a. All laboratory collection units and costs of testing are donated by the Norwegian Institute of Public 
Health reference laboratory in Oslo.  
b. This item is not limited to surveillance activities, it includes costs associated with EPREP 
 
 
 
Acceptability  
 
 
 
 
 
 
 
 
 
 
 
Results of the NERU staff self-administered questionnaire showed 100% 
acceptability of both passive and active surveillance systems. Stakeholder 
analysis indicated a positive perception by NERU staff of the acceptability of 
the system by communities that are known to MSF but some suspicion in those 
where MSF is not well known.  
 
 
Key findings: 
 NERUs surveillance system has a high level of acceptability by both 
NERU staff and MoH staff.  
 The acceptability of NERU by the MoH staff is strengthened by repeated 
interventions in the state. 
 There is a need to further strengthen relationships between NERU and 
DSNOs in order to improve reporting rates and achieve NERUs targets. 
 Investment in MoH and DSNO collaboration in the states of Niger and 
Zamfara should be prioritised. 
 DSNOs expressed a desire for more interaction with NERU in the form of 
training and capacity building and a need for data feedback. 
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NERUs targets for DSNO response rates are; 
- >80% of DSNOs consistently report data on epidemic prone diseases 
to MSF. 
- >80% weekly response rate by all DSNOs.(30)  
 
Figure 4.8 illustrates DSNO monthly response rates for the period 2011-2015. 
A notable improvement in response rates throughout the period indicates an 
increasing level of system acceptance. DSNOs in Kebbi and Sokoto have 
consistently met the reporting targets since March 2015, however response 
rates for Niger and Zamfara remain erratic, and at times poor. During 
discussions with the medical team leader he stated that NERU has stronger 
relationships with the MoH staff in Kebbi and Sokoto due to repeated large 
scale interventions in these states.(26)  
 
Between June 23rd and 1stJuly 2016, twenty telephone interviews were 
conducted with a random selection of DSNOs from all four states. Two DSNOs 
in Niger and one in Sokoto were not contactable during this period and were 
replaced with another randomly selected DSNO. Those interviewed had been 
working as a DSNO for an average of 6.8 years (range 1-15 years) and 
represented 841 health facilities. The mean number of health facilities in the 
DSNO reporting jurisdiction was 42.1 with a mean of 5.7 focal points. All 
DSNOs (100%) reported that they were happy to be contacted by a NERU 
surveillance nurse each week and felt the work MSF was doing in Nigeria was 
very important.  
  
When asked why they thought it was important for them to report to NERU each 
week, 40% of DSNOs (8/20) stated that they receive assistance from MSF 
when needed, 25% (5/20) stated that MSF respond early to outbreaks. Other 
responses included: MSF provide free treatment (1/20), to update MSF data 
(1/20), in order for MSF to provide data to the local government (1/20), for MSF 
to know what is happening in the LGA (1/20), MSF provides vaccine when 
needed (1/20). Two respondents did not provide a reason.  
 
    
 
 
 
 
Figure 4.8: Response rate of Disease Notification Surveillance Officers, by state, NERU 2011-2016 
Data Source: NERU passive surveillance system data file, 2011-2016
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When asked if they knew what MSF did with the data reported by the DSNOs 
45% (9/20) said they did not know, all stated they would like to know what MSF 
does with the data. Of the DSNOs reporting they did know what MSF did with 
the data responses were centred on monitoring, analysis, planning and 
decision making. One DSNO thought that MSF ‘send the data back to their 
country’. 
 
Results of the NERU staff self-administered questionnaire and stakeholder 
interviews demonstrated that all NERU staff recognise the importance of  
increasing efforts by NERU to regularly engage DSNOs in order to facilitate 
cooperation and improve reporting rates. Suggestions included sensitization  
of DSNOs to the importance of timely reporting, engage methods to motivate 
DSNOs such as providing an incentive for reporting, organising regular training 
and capacity building for DSNOs as a means of building relationships, 
increasing motivation and ‘giving something back’. 
 
 
Simplicity  
 
 
 
 
 
 
 
 
 
The simplicity of the surveillance system refers to both its structure and ease 
of operation. It should be as simple as possible while still meeting its objectives. 
(23, 27) 
 
NERUs Passive surveillance requires a phone call per week by the MSF 
surveillance nurse to each DSNO with the reporting of only 3 diseases, 
Key findings: 
 The NERU surveillance system has an inherently simple system of data 
collection, entry and analysis. 
 The passive surveillance data tool would benefit from an automated 
notification when a ward exceeds the alert threshold for a specific 
disease. 
 The Cholera active surveillance data tool could be simplified by following 
the model of the CSM and measles data tool, this would also provide 
continuity in the surveillance system. 
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enabling a rapid transfer of information. NERUs use of existing MoH 
surveillance activities utilises disease surveillance structures already in place. 
Clinical case definitions used by NERU are consistent with those used by the 
MoH. The data tool used for recording passive surveillance data has been 
developed in Microsoft Excel and is essentially simple to use with automated 
calculations and analysis of results.  
 
Standardised paper-based forms for exploratory visits have been developed by 
NERU with variables specific to each disease increasing ease of data 
collection, ensuring all key information is collected in order to ascertain whether 
an intervention is necessary. 
 
Line lists for active surveillance activities are limited to one page with essential 
information on person, place and time. These are entered into separate 
Microsoft Excel based data tools for each disease in order to follow trends over 
time. The active surveillance data tools for CSM and measles are intuitive to 
use, benefiting from automated calculations and analysis of results. However, 
the active surveillance data tool for Cholera is not intuitive with many of the 
automated calculations not accurately coded. While It is understand this tool is 
in its pilot phase, being tested by the NERU team, the substantially different 
format from the other two active surveillance tools reduces the compatibility 
with the current system, requiring the data manager to learn another tool for 
one disease.  
 
Pastorex, rapid diagnostic test (RDT) is used by NERU to confirm cases of 
CSM, while this RDT requires specific training and is somewhat complex to use 
it expedites confirmation of the presence of CSM removing the reliance on 
laboratory PCR results. NERU also sends CSF samples for PCR and culture 
testing, clear standard operating procedures (SOPs) are in place for sample 
collection, storage and transport.  
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Flexibility 
 
 
 
 
 
The flexibility of NERU in identifying clusters of other diseases and initiating a 
response was demonstrated in 2010 with the notification of a number of ‘deaths 
in children of unknown origin’ in three villages in Zamfara state.(31) 
Investigations carried out by NERU identified lead poisoning as the cause of 
high mortality and morbidity in children in this region due to Artisanal gold 
mining practices. Based on NERUs investigations MSF initiated a lead 
chelation therapy treatment program in partnership with the environmental 
organisation, Terragraphics, responsible for environmental remediation in the 
affected villages.(31, 32) In 2015 NERU again received notification of a number 
of ‘deaths in children of unknown origin’ in Niger state, investigations identified 
lead poisoning as the cause, MSF and Terragraphics are now working with this 
community to mitigate the communities exposure to lead. 
 
The NERU surveillance system has the capacity to adapt to changes in 
surveillance activities, addition of other diseases would require minimal time if 
kept consistent with current data collection practices and current data tools, as 
long as these diseases are part of the DSNO standard reporting. Surveillance 
of any additional disease that is not part of the MoH standard reporting would 
require input of additional human resources by MSF. 
 
A key component of the surveillance system is the reliance on MoH data. A 
challenge the system could face is changing case definitions by the MoH, 
however the case definitions for the three diseases covered by NERU are well 
accepted and are not likely to change. 
 
 
Key findings: 
 NERUs surveillance system has a high level of flexibility, able to adapt 
to incorporate new diseases, and laboratory tests. 
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Stability 
 
 
 
 
 
 
Since 2011 the NERU surveillance system has been under the management 
of a strong national team providing the continuity and stability required to 
maintain a reliable surveillance database. If one team member is absent 
another member in the team is able to step in to take over responsibilities. 
 
Stability of MoH data received is facilitated by all DSNOs having at least one 
assistant. In the event the DSNO takes leave or retires, the assistant steps in 
to the DSNO role. This facilitates continuity in reporting, since by working as an 
assistant prior to taking the position it would be expected that the new DSNO 
is aware of the weekly reporting to NERU. The MoH reporting system is simple 
and standardised across the four states. It is not expected that it will change in 
the near future. 
 
Although power outages are very common in Sokoto the office runs a power 
generator to ensure electricity is available at all times. MSF central server runs 
automated back-ups of all data stored on project computers providing a secure 
back-up for NERU surveillance data. Data is not backed up on any other 
device. 
 
Data loss in the passive surveillance system is not known to have occurred, 
however, data loss has occurred infrequently when line lists have been lost in 
transit from the health facility to the NERU office.(33) 
 
 
 
Key findings: 
 NERUs passive surveillance system has experienced a high amount of 
stability since 2011 in terms of staff, data tools, power needed to run the 
system and regular back-ups.  
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Sensitivity 
 
 
 
 
 
 
 
 
 
 
 
NERUs passive surveillance system is an effective early warning system which 
has the capacity to identify small clusters, however this is reliant on the 
sensitivity of the case definitions, the sensitivity of the alert thresholds and is 
further complicated by health seeking behaviours, and the efficiency of 
reporting pathways.  
 
Sensitivity of Case definitions  
Sensitivity of case definitions was not assessed due to limitations on accessing 
MoH data and laboratory testing not being routinely conducted on all suspected 
cases. However, clinical case definitions of these three diseases are designed 
to have a high sensitivity in order to not miss true cases. The high pathogenicity 
and communicability of measles, CSM and cholera and public health risk 
associated with not identifying a case means that case definitions should be 
broad enough to capture all suspected and probable cases, with the 
acceptance that many false positives may also be captured. Even with highly 
sensitive case definitions it is recognised that the true burden of disease is often 
underreported due to the factors mentioned above.  This must be kept in mind 
when reviewing attack rates and case fatality rates.  
 
 
Key findings: 
 The sensitivity of NERUs passive surveillance system is dependent on 
cases presenting to health facilities, the correct application of clinical 
case definitions by health care workers and DSNOs reporting cases to 
MSF. 
 Sensitivity to identify clusters and outbreaks could be improved by 
aggregating alerts at ward level. 
 The table in the weekly report aggregating cases by ward could be 
improved by calculating cases per 100 000 population and highlighting 
when alert and epidemic thresholds have been reached.  
 The measles alert threshold should be revised to improve spatial 
sensitivity. 
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Sensitivity of system to detect clusters or outbreaks 
The sensitivity of the system to detect clusters and outbreaks is high if alert and 
epidemic thresholds are used to trigger active surveillance. The passive 
surveillance system allows for following trends by epidemiological weeks over 
the past 5 years, as illustrated by Figures 4.5-4.7. At the time of this evaluation 
the passive surveillance system aggregated cases reported at LGA level. 
Review of the data found that pre-outbreak alerts are captured by NERU, with 
many reports able to be tracked at Ward level in the comments section of the 
passive surveillance data. Sensitivity to identify clusters would be improved if 
data was aggregated at ward level at the time of collection and alert thresholds 
automatically highlighted in the system.  
 
The alert threshold for measles currently used by NERU “When 150 cases have 
been reported across all four states NERU will initiate active surveillance and 
assess the need for an intervention” is not sensitive to identify clusters at LGA 
or ward level. The spatial distribution of the 150 cases could be very wide and 
not signify an outbreak or it could be a very narrow and represent an already 
well-established outbreak. The cultural beliefs around measles infection should 
be considered in setting alert thresholds and following up notifications with 
active surveillance. Stakeholder interviews revealed that by the time people 
start reporting to health facilities it is usually indicative of a larger problem 
occurring in the community. In order to meet NERUs objective of 100% 
response within 72 hours of notification (27) the measles alert threshold should 
be revised. 
 
Sensitivity to detect other events of public health importance 
NERU has proven sensitive in its ability to detect other events of public health 
significance, including; 
- 2010: Notification of the unexplained deaths of a large number of children 
from a village in Zamfara. Investigations conducted by NERU identified lead 
poisoning as the cause. 
- 2013: Notification of population displacement due to flooding led to an 
intervention by NERU. 
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- 2015: Notification and investigation of unexplained deaths in children from 
a village in Niger identified lead poisoning as the cause. 
- 2015: Notification of nearly 600 internally displaced people in due to an 
insurgency by Boko Haram led to an intervention by NERU. 
- 2015: Notification of 600 internally displaced people due to flooding led to 
an intervention by NERU. 
NERU also receives alerts of Lassa fever, acute flaccid paralysis and yellow 
fever but has not yet had to respond to these alerts. 
 
Sensitivity is affected by changes in surveillance activities, training and 
capacity building of staff, increased awareness raising among communities and 
health care workers and new diagnostic tests. The sensitivity of NERU has 
likely improved since its inception in 2008 and will likely continue to improve. 
 
NERU conducts the following activities which assist in improving the sensitivity 
of the system 
- Health promotion activities conducted in LGAs during the pre-epidemic 
period promote symptom recognition and early presentation at a health 
facility. 
- Training of MoH staff during an intervention can have follow-on impacts, 
strengthening the correct application of case definitions in non-epidemic 
and future epidemic periods. 
The involvement of DSNOs in active surveillance activities can help increase 
motivation for early reporting and build capacity in active surveillance and 
outbreak identification and  investigations skills. 
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Timeliness 
 
 
 
 
 
 
 
 
 
Timeliness of notification 
Stakeholder analysis highlighted multiple factors affecting notification 
timeliness and thus the achievement of the targets. 
 
Fee for service can act as a disincentive for early presentation as health 
centres, with only the most severely ill seeking health care. Late presentation 
also delays awareness of rising number of cases in the community. 
 
Analysis of active surveillance data obtained during an intervention highlights 
the lengthy delays between onset of symptoms and seeking treatment. During 
the 2016 measles outbreak the mean time between onset of symptoms and 
presentation at the health centre was 11.5 days.  The cholera data tool and 
CSM data tool lack a variable for date of onset of symptoms. This variable was 
only added to the CSM data tool in March 2016. 
 
Stakeholders identified the following challenges which have a direct impact on 
timeliness: the willingness of community LGA leaders to report to NERU, non-
reporting and underreporting of cases and deaths, telecommunications 
network issues, inaccessibility of health facilities due to flooding, limited means 
of the DSNO or reporting health provider to travel to the reporting centre (eg no 
fuel in the motorbike), and political sensitivity around reporting cases and 
deaths (either a high number or a specific disease, such as cholera). Figure 
4.9 illustrates the proportion of wards reporting data each month to the DSNOs.  
Key findings: 
 Need to develop automated alerts in the passive surveillance data tool 
that will highlight when the alert threshold has been reached. 
 NERU needs to develop a systematic way of reporting follow-ups to 
notifications in order to accurately assess whether it is meeting its 
timeliness objectives. 
 WHO Collaborating Centre for Reference and Research on 
Meningococci in Oslo should be encouraged to release the results sent 
by NERU in a timely manner. 
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Timeliness of response 
NERUs targets on timeliness of response include: 
- 100% response within 72 hours of notification (1) 
 
To gain insight into the response timings of NERU to notifications and assess 
whether targets are being met I chose to review notifications of CSM for the 
year of 2015. 
 
Between epidemiological week 5 and week 24 of 2015, 85 passive surveillance 
CSM alerts were received from 14 LGAs in Kebbi state. Results of data 
triangulation revealed that only 3 (21%) LGAs were reported to have been 
followed up by NERU within the 24-72hr period post notification. One LGA was 
followed up within 48 hours of a DSNO phone call reporting increased numbers 
of cases in the LGA, although this phone call came 6 days after the passive 
surveillance system had recorded case numbers above the alert threshold in 
the same LGA. No response by NERU to this alert was reported in any of the 
reviewed documentation. Reported follow-ups ranged from between 4-20 days 
post passive surveillance alert notification. 
 
Between epidemiological week 4 and week 20 of 2015, 25 passive surveillance 
CSM alerts were received from 8 LGAs in Sokoto state. Results of data 
triangulation revealed that only 2 (25%) LGAs were reported to have been 
followed up by NERU within the 24-72hr period post notification. One LGA had 
been seeing cases from the 16th February but the DSNO was not permitted to 
inform NERU at this time, only reporting to NERU on the 24th February when 
26 cases and 4 deaths had occurred. NERU responded with an exploratory 
assessment within 24 hours of this notification. Reported follow-ups  
    
 
 
 
Figure 4.9: Proportion of Wards reporting data each month, by state, NERU 2011-2016 
Data Source: NERU passive surveillance system data file, 2011-2016 
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of remaining LGAs with case numbers above the alert threshold ranged 
between 4–12 days. 
 
When discussed with stakeholders the medical team leader stated that in many 
cases follow-up of notifications are in the form of a phone call to the DSNO or 
the NERU team will contact an MoH pool staff living in the area with a request 
to follow-up on the cases, conduct active case finding and report back to NERU. 
However this follow-up is not systematically reported anywhere. Given the 
specific objectives and targets set by NERU quantifying the time-frame 
between alert notification and investigation and systematic recording of follow-
ups to notifications is recommended.  
 
In the weekly report, the addition of a column for action taken by NERU in 
response to the alert will aid in assessing whether NERU is meeting its 
response targets. Refer to Table 4.8 for an example.  
 
 
Table 4.8: Cerebrospinal meningitis alerts week 8, 2015 
Week 8 
State 
LGA Ward Case Pop 
AR/ 
100 
000 
Deaths 
CFR 
(%) 
Action taken* Date* 
Sokoto Gudu Balle 1 10,696 9 0 0% 
CSM explo – 
NERU team 
24/2 
   
Karen 
chana 
13 7447 175 0 0% 
CSM explo – 
pool staff 
24/2 
   
Karfen 
sarki 
6 8,289 72 0 0% 
CSM explo – 
NERU team 
25/2 
   Bachaka 6 12,101 50 0 0% 
CSM explo – 
pool staff 
24/2 
   Chilas 3 11,940 25 0 0% 
No follow-up – 
unknown 
reason 
 
Sokoto Shagari 
Darin 
Guru 
8 14616 55 2 25% 
NERU 
intervention – 
Rx camp 
26/2 
Sokoto Tambuwal 
Not 
specified 
10 25,475 39 3 30% 
No follow-up – 
due to security 
situation 
 
Sokoto Tangaza 
Not 
specified 
2 15,663 13 0 0% 
DSNO called 
and asked to 
F/U 
25/2 
Sokoto TOTAL   49 106,226 46 5 10%   
Data extracted from passive surveillance data 2015, NERU, Nigeria.  
LGA = local government area, Pop = population, AR = attack rate, CFR = case fatality rate, Rx = treatment, 
F/U = follow up.  
*NB: Data represented in columns ‘Action taken’ and ‘Date’ are examples only. 
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The fluctuating security situation also has an impact on timeliness, with some 
delays in responding lasting weeks. During the 2016 CSM outbreak NERU was 
delayed by 4 weeks from initiating an investigation due to insecurity in the 
affected areas. 
 
Timeliness of reporting 
Reporting of passive surveillance alerts occurs weekly. During an outbreak 
case numbers are also aggregated in the passive surveillance data providing 
a timely summary of total number of cases by location. Active surveillance 
reporting on cases by demographics is delayed due to the need to transport 
paper line lists from the clinics to the NERU office in Sokoto, time taken for data 
entry, collation and reporting. During the 2016 measles outbreak the mean time 
taken between presentation at the health centre and entry of the line list into 
the dataset was 8.2 days. During the 2015 CSM outbreak the time between 
presentation at the health centre and entry of line lists into the data base to an 
average of 2.4 days in Sokoto and Kebbi, however for data from Zamfara state 
this took an average of 20 days. 
 
 
Usefulness  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Key findings: 
 The usefulness of NERU as a surveillance system is evident by its ability 
to meet its two main objectives. 
 NERU has also demonstrated its usefulness in detecting other significant 
events of public health importance (lead poisoning). 
 The pre-epidemic season training carried out by NERU for MoH staff in 
the NERU response pool has resulted in increased capacity among MoH 
staff to respond to outbreaks. 
The usefulness of NERU could be further enhanced by; 
 Mapping surveillance data in order to provide an opportunity to 
understand the burden of disease in specific wards and LGAs. 
 Mapping of completeness of reporting to monitor and encourage DSNO 
reporting 
 A defined advocacy strategy for policy development around prevention 
and disease control programs. 
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The usefulness of NERU as a surveillance system is evident by its ability to 
meet its two main objectives; 
- The passive surveillance system detects trends in disease and provides an 
early warning system for significant changes in disease patterns. 
- NERU consistently responds to notifications earlier than the MoH 
demonstrating its capacity to have a positive impact on morbidity and 
mortality outcomes. 
 
Data from NERU surveillance activities over the past five years provides an 
overview of the epidemiology of measles, CSM and cholera in Sokoto, Kebbi, 
Zamfara and Niger as demonstrated in Figures 4.5-4.7. Disease trends and 
significant changes in disease patterns are able to be detected by NERUs 
passive surveillance system providing an effective early warning system. The 
usefulness of NERUs data could be further enhanced by mapping surveillance 
data in order to provide an opportunity to understand the burden of disease in 
specific wards and LGAs over time.  
 
NERUs usefulness is also reflected in the additional capacity building the 
NERU team provide MoH staff in emergency preparedness and response. Pre-
epidemic season training is offered to all MoH staff during which time a register 
is compiled of individuals volunteering as MoH pool staffs to be called upon as 
surge capacity during an intervention, as required. 
  
An important purpose of a surveillance system is to inform policy decisions and 
disease control programs. NERUs role in advocacy in this area is not clearly 
defined and was not evident during the evaluation. 
 
 
Phase 3: Justify conclusions, use and share lessons learned and engage 
stakeholders. 
The final phase of the conceptual framework collated the findings into 
recommendations for action which were discussed with the NERU team prior 
to being articulated in this report. Many of the recommendations were 
subsequently implemented and findings from this evaluation served to inform 
other Emergency Response Units (ERUs) run by MSF. The recommendations 
are listed at the beginning of this report. 
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Results of this evaluation indicate that the Nigerian Emergency Response 
surveillance system is an effective model of integrated surveillance where MSF 
works in close collaboration with the MoH, strengthening the response and 
capacity to respond to epidemic prone diseases; cholera, measles and 
cerebrospinal meningitis. All three diseases are preventable, however a 
combination of socio-cultural beliefs and practices, poor hygiene and sanitation 
and processes restricting timely response by the MoH, mean that outbreaks 
are common, often quickly overburdening existing health services. 
  
When the objectives of NERUs surveillance system were evaluated according 
to the attributes central to the modified Centers for Disease Control conceptual 
framework for program evaluation (23, 27) it demonstrated a high level of 
flexibility, simplicity, stability and acceptability. There is consensus that the 
system is effective as an early warning system, although documentation of 
responses to alerts is an area NERU needs to improve in order to accurately 
assess whether objectives around timeliness are being met.   
 
Surveillance systems and plans of action require regular evaluation and 
adaptation.(34) During this evaluation it was found that NERUs targets were in 
some instances not measurable with the data and documentation available. 
The revision of NERUs targets, ensuring they are measurable, would support 
future evaluations. An annual team review of NERUs actions against the 
objectives will assist the team in ensuring they are meeting established targets. 
  
It is likely in the context in which NERU operates that true disease burden is 
underestimated. Challenges faced by NERU in collecting accurate data are 
many, including but not limited to: fluctuating security, capacity of MoH staff to 
apply case definitions correctly, willingness to report cases and deaths, 
politicization of diseases, fluctuation in telephone network coverage, and socio-
cultural beliefs that impact on health seeking behaviours. These challenges are 
not unique to the Nigerian context but are common to many low and middle 
income countries.(35, 36) These limitations on sensitivity and data quality do 
not infer that NERU is inadequate. In spite of these limitations, NERU has 
shown great capacity in following disease trends in the region in which it 
operates, detecting outbreaks of cholera, measles, cerebrospinal meningitis 
and other significant public health events.(31)  
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Mapping is increasing being used in disease surveillance and outbreak 
response.(37)  The introduction of mapping software linked to NERU passive 
surveillance system would enhance the sensitivity of NERU to monitor spatio-
temporal disease patterns spanning multiple outbreaks. This would allow 
identification of how spatial patterns and clustering change over time, 
highlighting hotspots which can inform policy and disease prevention and 
control programs.  
 
In settings with limited diagnostic capacity, it is common for surveillance 
systems to rely on clinical syndromic case definitions.(38) This limits the 
capacity for case confirmation. The NERU team has relied on rapid diagnostic 
tests to confirm suspected outbreaks of cholera and CSM. However, with the 
discontinuation of the use of rapid diagnostic tests for Vibrio cholerae, a means 
of confirming cases of cholera is required, options for testing require further 
investigation. Pre-emptive cholera vaccination campaigns are increasingly 
being carried out in endemic settings as a form of prevention.(39) This may be 
something for NERU to consider, partnering with MoH to target known 
hotspots. 
 
A major strength of the NERU surveillance system is the national staffs that 
have been consistent over the past 5 years. The national staff should continue 
to receive professional development and training so they can grow in their 
positions and meet new challenges. Investment should also be made in training 
back-up staff to fill the role of surveillance nurse, data manager and medical 
team leader so that in the event they are not present the NERU surveillance 
system does not stop operating. 
 
Limitations  
The main limitation experienced in conducting this evaluation was the poor 
filing of NERU related documentation. The history of the system presented in 
this report was the result of a piecemeal construction of documents that was 
grappled together. Evaluation of whether NERU was meeting its targets was 
based on efforts to triangulate various reports and documentation with data 
from the data bases, however in many cases poor record keeping prevented a 
true assessment of whether specific targets were being met. 
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Conclusions 
The NERU surveillance system is achieving its main objectives providing an 
early warning system for and decreasing mortality and morbidity. The system 
is an example of an effective model of integrated parallel surveillance where 
MSF works in close collaboration with the MoH, strengthening the response 
and capacity to respond to epidemic prone diseases.  
 
This model could be applied in other contexts where the relevant local Ministry 
of Health has an established disease surveillance system but limited capacity 
to respond in a timely manner. 
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Appendix 1: Questionnaires used for stakeholder interviews 
Evaluation of Médecins Sans Frontières (MSF) Nigerian Emergency 
Response Units (NERU) disease surveillance system – 2016:   Telephone 
interview guide with DSNOs 
 
The Nigerian Emergency Response Unit (NERU) has been conducting passive 
and active surveillance in Northern Nigeria since 2008.  
 
We are conducting an evaluation of the surveillance system and value your 
opinion. 
 
The NERU surveillance system was established with the primary objective of 
facilitating a timely response to emergencies and to save lives within the four 
North Western stats of Nigeria (Zamfara, Sokoto, Kebbi and Niger).  
- Facilitation of response to emergencies through effective early warning 
surveillance systems (active and passive). 
- To reduce morbidity and mortality from disease outbreaks and other 
emergencies through rapid, effective emergency response. 
 
We have 12 questions we would like to ask you.  
 
Do you have 15 minutes to talk to us now or would you like me to call back at 
a more convenient time? 
 
 
Thank you for agreeing to be interviewed 
 
 
 
 
  Date of questionnaire: 
 
Position in NERU: 
 
Date of data entry: 
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Question 1: For how long have you worked as a DSNO? __________ 
 
 
Question 2:  In which District are you working as DSNO? 
1. Sokoto 
2. Zamfara 
3. Niger 
4. Kebbi 
5. Don’t want to answer 
 
 
Question 3: How many health centres report to you each week?  
_____________ 
 
 
Question 4:  How often in the past month were you called by an MSF 
surveillance nurse? ____ 
 
 
Question 5:  What are your thoughts on being called by MSF each week 
in addition to reporting to the state epidemiologist? 
 
 
 
 
 
 
 
 
Question 6:  Do you think reporting to MSF is important?    
1. Yes 
2. No 
3. Don’t know 
4. Don’t want to answer 
 
 
Question 7:  Please give us a reason for your answer 
 
 
 
 
 
 
 
 
 
Question 8:  Do you know what MSF does with the information you 
provide them?  
1. Yes 
2. No 
3. Don’t know 
4. Don’t want to answer 
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Question 9:  If you answered YES please tell us your understanding of 
what MSF does with the information you give them. 
 
 
 
 
 
 
 
 
 
Question 10:  If you answered NO would you like to know what MSF does 
with the information you give them. 
1. Yes 
2. No 
3. Don’t know 
4. Don’t want to answer 
 
Question 11:  Are you happy to be contacted by MSF each week and 
provide the surveillance nurse with the data they require? 
1. Yes 
2. No 
3. Don’t know 
4. Don’t want to answer 
 
Question 12:  Do you feel there is value in the work MSF does here in 
Nigeria? 
1. Yes 
2. No 
3. Don’t know 
4. Don’t want to answer 
 
Thank you for your time 
Your opinions are very important to us  
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Evaluation of Médecins Sans Frontières (MSF) Nigerian Emergency 
Response Units (NERU) disease surveillance system – 2016 
 
 
 
 
 
 
 
 
 
 
 
 
 
The aim of these questions is to gain an understanding of NERU staffs 
perceptions on the passive and active surveillance system in order to inform 
the evaluation of the NERU surveillance system. Current users of the system 
can provide important insights into aspects of the system that cannot be gained 
elsewhere. I appreciate your time spent on this. 
 
The questionnaire should take no more than 20 minutes of your time. 
Please return to me when completed 
 
Thank you 
 
 
 
1. How long have you worked with NERU?  ______________ 
 
2. What are you main responsibilities? 
 
 
 
 
 
  
Date of questionnaire: 
 
Position in NERU: 
 
Date of data entry: 
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3. How effective do you feel NERU has been in meeting the following 
objectives: 
Facilitation of response to emergencies through effective early warning 
surveillance system (active and passive). 
1. Very effective 
2. Effective 
3. Not sure 
4. Ineffective 
5. Very ineffective 
 
Decreasing morbidity and mortality from disease outbreaks and other 
emergencies as defined in EPREP scenarios, through rapid and effective 
emergency response. 
1. Very effective 
2. Effective 
3. Not sure 
4. Ineffective 
5. Very ineffective 
 
4. How simple do you feel NERUs passive surveillance system is to 
implement? 
1. Very simple 
2. simple 
3. Not simple or difficult 
4. Difficult 
5. Very difficult 
 
5. How simple do you feel NERUs active surveillance system is to 
implement? 
1. Very simple 
2. simple 
3. Not simple or difficult 
4. Difficult 
5. Very difficult 
 
6. How representative do you feel NERU data is of what is actually 
happening in the community? 
1. Very representative 
2. A little representative 
3. I don’t know 
4. Not very representative 
5. Not at all representative 
 
7. How timely do you feel NERUs passive surveillance system ? 
1. We always receive notifications in time to prevent an outbreak 
2. Sometimes we receive notifications in time to prevent an outbreak  
3. I don’t know 
4. Mostly we don’t receive notifications in time to prevent an outbreak 
5. We never receive notifications early enough to prevent an outbreak 
 
 
 
8. In your opinion how well is the NERU accepted by the DSNOs? 
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1. Accepted by all 
2. Accepted by most 
3. I don’t know 
4. Accepted by a few 
5. Not accepted at all 
 
9. In your opinion how well is the NERU accepted by LGAs? 
1. Accepted by all 
2. Accepted by most 
3. I don’t know 
4. Accepted by a few 
5. Not accepted at all 
 
 
10. What is your opinion on the data quality of NERUs surveillance 
system? 
1. Very high quality 
2. Ok quality 
3. I don’t know 
4. Poor quality 
5. Very poor quality 
 
 
11. In your opinion how flexible is the NERU surveillance system? Is it 
easy to add another disease if MSF decides to begin surveillance for 
another disease? 
1. Very flexible 
2. A little flexible  
3. I don’t know 
4. Not very flexible  
5. Not at all flexible 
 
12. To what extent do you feel the NERU surveillance data is being used 
to inform decision makers on the need for prevention and outbreak 
mitigation strategies? 
1. A lot 
2. A little 
3. I don’t know 
4. Not very much 
5. Not at all 
 
 
13. What do you think are the main strength of the NERU surveillance 
system? 
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14. What do you think are the main weaknesses of the NERU surveillance 
system? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
15. What are the main challenges faced by the NERU surveillance team in 
collecting accurate data? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
16. What do you think can be done to address these challenges? 
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17. What would be your most important recommendation to other MSF 
Emergency Response Units wanting to set up a passive and active 
surveillance system similar to NERUs model? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Thank you for your time.   
If you feel I have missed something important in this questionnaire please add 
it in the box below. 
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Preface 
Background 
In this chapter I present an internal report on an investigation into a notification of 
increased mortality in an MSF run neonatal unit in Quetta, Pakistan. The medical 
team working in the unit had reported an increase in neonatal mortality rate (NMR) 
to the public health department in Amsterdam in December 2015. Due to strict visa 
restrictions it was not possible to send a member of the team to investigate at the 
time. In 2015 a large outbreak of neonatal sepsis, caused by Klebsiella 
pneumonieae, had occurred in an MSF run neonatal unit in Haiti. It was 
hypothesised that a singular pathogen may also be responsible for the increase in 
mortality reported by the Quetta team. At the initial notification in December 2015, 
the team was advised to establish a line-list of all neonates meeting the case 
definition for sepsis and asked to send a blood specimen for culture and antibiotic 
resistance profiling. However, between December 2015 and February 2016 the 
unit experienced high staff turnover and all expatriate staff were repatriated. In 
February 2016, the line-list was re-established. I was seconded in August 2016 to 
conduct an analysis of the data and determine if an outbreak was occurring. The 
delay in response was the result of the lack of capacity at local level due to high 
demands on national staff in the care and treatment of patients and no international 
capacity due to the non-availability of staff who could conduct the investigation. 
 
My role 
Ongoing visa restrictions 1  prevented me from conducting a field visit. This 
investigation was carried out remotely using skype as the main form of 
communication with the team in Pakistan. My primary responsibility was to analyse 
the data looking at mortality rates from the inpatient data tool and identify the 
potential cause of neonatal sepsis from a separate sepsis line list. I was the lead 
investigator responsible for liaising with the team in Pakistan, the public health 
department (PHD) in Amsterdam and external technical advisors. The 
                                               
1 A series of terrorist bombing attacks occurred in Quetta in early August 2016. On the 8th of August 
the Quetta hospital was bombed. http://www.abc.net.au/news/2016-08-08/bomb-targeting-
mourners-at-pakistan-hospital-kills-at-least-10/7702114  
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investigation team included; Annick Lenglet (Epidemiology Advisor, PHD, 
Amsterdam), Charity Kamau (Laboratory Advisor PHD, Amsterdam), Jena 
Fernhout (Health Advisor, PHD, Amsterdam), Jaap Karsten (Paediatritian, 
External Advisor), Dr. Lubna (Coordinator of the neonatal unit in Quetta) and Dr 
Ahmed Abdi (Medical Coordinator, Quetta, Pakistan). I organized and participated 
in conference skype discussions with all members of the investigative team. I also 
sought advice and clarification from various members of the team throughout the 
investigation; this was done primarily via email. 
 
As I was not able to visit the neonatal unit, Dr Lubna conducted a virtual tour of the 
unit to provide me with a visual of the context. It was, therefore, not possible to 
observe infection control practices. I conducted a literature review on causes of 
neonatal sepsis in neonatal units in developing countries. While the literature 
reported the most common pathogens responsible for neonatal sepsis in Asia, it 
also provided evidence for increasing antimicrobial resistance (AMR). The review 
included a study of over 1000 neonates in Agha Khan hospital in Karachi, Pakistan 
which showed high levels of resistance to the first line treatment recommended by 
the World Health Organization (WHO) and followed by MSF in the unit in Quetta. 
(1, 2) Initial examination of the sepsis line list from the MSF neonatal unit in 
Pakistan showed a variety of pathogens isolated from neonates with suspected 
sepsis. I initiated discussions with the investigation team the possibility of AMR 
being a cause for the high mortality rate in the unit.  
 
Lessons learnt 
This investigation: 
1. Emphasized the importance of staying up to date with empirical literature 
to inform best practice. 
2. Demonstrated the value of a line list (even an incomplete one) and the 
power of the epidemic curve in providing a pictorial summary of the data. 
3. The importance of drawing from the expertise and knowledge of the other 
members of the investigation team.  
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During this investigation I increased my knowledge of, and developed a keen 
interest in, antimicrobial resistance. In order to further enhance my knowledge I 
enrolled in and audited two online courses, Antimicrobial Stewardship 2  and 
Antimicrobial Resistance – Theory and Methods3.  
 
Public health impact 
This investigation resulted in the revision of the current treatment protocols in the 
neonatal unit in Pakistan. Ampicillin and Gentamycin will no longer be first line 
treatment for neonates with suspected sepsis. The treatment algorithm is being 
revised at the time of writing this chapter. 
 
This investigation highlights an important public health issue in the rapidly 
changing landscape of AMR. Universal treatment protocols may no longer be 
relevant, particularly in the contexts in which MSF works, where misuse and over-
use of antibiotics is pervasive. AMR surveillance systems need to be implemented 
alongside strong antimicrobial stewardship policies that regulate antibiotic 
prescription and usage. 
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2Convened by the University of Dundee, available on Future Learn 
https://www.futurelearn.com/courses/antimicrobial-stewardship/4/register 
3 Convened by the Technical University of Denmark, available on Coursera 
https://www.coursera.org/learn/antimicrobial-resistance 
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Abstract 
Background: Neonatal sepsis accounts for 36% of neonatal mortality globally. In 
August 2016, we investigated a reported increase in mortality due to neonatal 
sepsis in a neonatal unit run by MSF in a secondary hospital in Pakistan. 
 
Methods: A retrospective analysis of neonatal clinical data was conducted. Data 
pertinent to the duration of the neonatal stay in the unit, microbiological data, and 
inpatient mortality data from 18th February to 14th July 2016 were used. Suspected 
cases of sepsis were defined as neonates <28 days meeting the neonatal sepsis 
case definition published in MSF guidelines. Antibiotic susceptibility testing was 
conducted using the disc diffusion method at the Agha Khan University Hospital 
laboratory in Karachi, in accordance with the Clinical and Laboratory Standards 
Institute (CSLI) guidelines. This research fulfilled the exemption criteria set by the 
MSF ERB for a posteriori analyses of routinely collected clinical data and thus did 
not require MSF ERB review.  
 
Results: 98 neonates met the clinical case definition for sepsis during the time 
period. The median gestational age at birth was 38 weeks (IQR 35-38), 60% 
(59/98) had a low birth weight (<2500g) and 70% (69/98) were male. The median 
age at onset of infection was 0 days (IQR 0-3), 70% (69/98) were classified as 
early onset sepsis (EOS, occurred <72hrs of birth) and 30% (29/98) late onset 
sepsis (LOS, occurred >72hrs after birth). Only 10% (10/98) were born in an MSF 
facility, 26% (25/98) were home births and 64% (62/98) were born in another 
facility. Overall mortality was 40% (32/79), outcome was unknown for 19 neonates. 
A high proportion (30%, 29/98) had received prior treatment with antibiotics.  In 
total, 97 blood specimens were collected for culture from 91 neonates; of whom 
culture results were reported for 55 (56.7%) specimens. 22/55  (40%) were culture 
positive with no repeat isolates from the same patient. Gram-negative organisms 
were isolated from 13/22 (59%) specimens. Of the gram-negative isolates tested 
for susceptibility 100% were resistant to ampicillin and 74% to gentamycin with 
91% susceptibility to Amikacine.  
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Conclusion: We recommend a review of the treatment protocol and the introduction 
of a routine antimicrobial resistance surveillance system to collect local 
epidemiological data, facilitating early detection of changing resistance patterns 
and evidence based treatment. The sample size of positive culture results was 
very small and therefore findings from this study are not generalisable but rather 
provide some insight into areas requiring further research. 
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Internal Report:  
 
Suspected outbreak of sepsis in an MSF run neonatal unit, Quetta 
Pakistan 
 
Author: Tambri Housen (Epidemiologist: MSF-India, MAE Scholar: Australian 
National University) 
 
 
Summary of recommendations 
Recommendations for Quetta neonatal unit team 
 
 A review of the current treatment algorithm is necessary based on results 
from this study and findings from other empirical studies that show first-line 
treatment with Ampicillin and Gentamycin may be ineffective in treating 
neonatal sepsis, leading to high case fatality rates. Mortality rates in the Quetta 
neonatal unit should be monitored closely after changing the treatment 
algorithms. 
 
 The establishment of regular surveillance of antibiotic use and 
antimicrobial resistance patterns of community-acquired pathogens in 
neonates is needed to continue to inform treatment protocols and algorithms. 
AMR is developing at a rapid rate in contexts such as Pakistan where 
antimicrobial stewardship practices are lacking, regular surveillance will aid the 
early detection of new resistance strains and ensure evidence based best 
practice.  
 
 Antimicrobial stewardship protocols and guidelines need to be developed 
and strictly adhered to, in all MSF neonatal units. Staff should receive formal 
training on AMR and its relevance to their clinical practice to ensure there is a 
widespread understanding among the team of the importance of good 
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antimicrobial stewardship in reducing the speed in which resistance is 
developing. 
 
 Infection control guidelines need to be finalized and implemented, as soon 
as possible, in the unit with staff training and regular monitoring and evaluation. 
The close proximity of cots and cribs in the unit and high bed occupancy rates 
pose a significant risk for nosocomial transmission of pathogens and potential 
outbreaks which could have disastrous consequences for neonates admitted 
to the unit. 
 
 Continual staff development, training and capacity building in reducing 
mortality in neonates from all causes of morbidity. 
 
Recommendations for MSF 
 MSF should take in to consideration regional AMR patterns when setting 
treatment guidelines for neonatal sepsis. This may also be applicable to 
treatment protocols focusing on other illness caused by pathogens with 
increasing AMR. Universal treatment guidelines and algorithms may be losing 
relevance in the current environment of evolving AMR. 
 
 MSF should consider AMR surveillance measures in programs where the 
laboratory capacity is available - to increase relevance and ensure evidence 
based best practice. 
 
 Advocacy for strict antimicrobial stewardship is needed globally; MSF can 
play an important role in advocating for the responsible use of antimicrobials 
within the contexts in which they work. 
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Introduction 
The neonatal period is defined as the first 28 days of life. Forty percent of all deaths 
occurring in children under the age of 5 years occur during the neonatal period.(3, 
4) Globally an estimated 2.9 million neonatal deaths occur annually with premature 
birth, neonatal sepsis and birth asphyxia are recognised as the main causes of 
neonatal mortality.(3, 4) Within the neonatal period mortality is highest in the first 
24 hours after birth (40%), with three quarters of deaths occurring within the first 
week of life.(4) In 2012, nine countries had reported neonatal mortality rates (NMR) 
above 40 deaths per 1000 live births, Pakistan had a NMR of 42.2 deaths per 1000 
live births and was ranked third in a list of countries with the highest total number 
of neonatal deaths (202 400 neonatal deaths in 2012).(3) 
 
Neonatal sepsis is defined as a bacteraemia or bacterial meningitis that occurs 
during the first 28 days after birth (0-28 days).(5) Neonatal sepsis is responsible 
for more deaths per year than HIV and malaria combined in children under 5 years 
of age (6), accounting for 36% of neonatal deaths worldwide.(7) Identifying sepsis 
in a neonate is intrinsically challenging due to the nonspecific manifestation of 
symptoms.(5) Symptoms can include temperature instability, irritability, lethargy, 
respiratory distress, apnoea, poor feeding, abdominal distention, jaundice, and/or 
tachycardia.(5) Predisposing factors for neonatal sepsis include prematurity, low 
birth weight and prolonged hospitalization.(1, 8) 
 
Timely diagnosis and the effective management of neonatal sepsis will lead to 
improved outcomes for patients. However in resource poor settings there are many 
recognised risk factors associated with neonatal exposure to pathogens and 
barriers to effective lifesaving treatment. The high frequency of home-based births 
in resource poor settings, substandard living conditions and poor hygiene practices 
increase risk of exposure to community acquired pathogens.(7, 9) Delays in help 
seeking are caused by multiple socio-cultural, economic and administrative 
factors.(7, 9)  
 
When severely ill neonates do reach a health service, infection control plays a vital 
role in the management and outcomes of neonates admitted into a neonatal unit. 
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Infection control in neonatal units in resource poor settings face many challenges, 
including; overcrowding, lack of essential equipment and supplies, failures in 
sterilisation / disinfection, re-use of disposable supplies, lack of aseptic technique, 
poor staff-patient ratios, poorly trained staff, and lack of knowledge, training and 
competencies in infection control practices and the recognition and management 
of risk factors for infection.(10) 
 
Another emerging significant challenge in ensuring neonates with sepsis receive 
appropriate care is the emergence of antimicrobial resistant pathogens.(8, 11) The 
lack of antibiotic stewardship policies and practice have resulted in long term 
misuse of antibiotics; over-the counter and parallel market access and poor quality 
medicines have fuelled the rate at which resistance has developed at all levels of 
health systems.(7) Resistance profiles of pathogens vary in different regions, 
therefore it is imperative local resistance patterns are known in order to inform the 
development of effective treatment guidelines for antimicrobial use.(12)   
 
In December 2015 medical staff in a Médecins Sans Frontières (MSF) run neonatal 
unit in a paediatric hospital in Pakistan reported unusually high mortality rates in 
neonates treated in the unit. An outbreak of neonatal sepsis was suspected 
although the source of transmission was unknown (nosocomial in nature, or 
increased admission of infants with underlying sepsis). The purpose of this study 
was to investigate the epidemiological characteristics of neonates in an MSF run 
neonatal unit in Pakistan and determine whether an outbreak of neonatal sepsis 
was occurring.  
 
Research Questions 
1. Is there an outbreak of neonatal sepsis in the MSF run neonatal unit in Quetta? 
2. What are causative pathogens of neonatal sepsis and their resistance 
patterns? 
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Hypothesis 
1. Sepsis cases in the MSF run neonatal unit in Pakistan are community-acquired 
and not from nosocomial transmission. 
2. The current neonatal sepsis treatment protocol needs to be updated taking in 
to consideration current antimicrobial resistance patterns in Pakistan. 
 
Methods 
Study design and setting 
This was a retrospective descriptive study of neonates admitted to an MSF run 
neonatal unit. The study was conducted in a 59-bed tertiary paediatric hospital in 
a large urban centre (population 565 000) in Quetta, Pakistan. The neonatal unit 
was comprised of two rooms, with a bed capacity of 20 (6 incubators and 14 cribs), 
an average bed occupancy rate of 91% (Table A1.1, Appendix 1) and a 
staff/patient ratio of 1:3. A total of 1208 babies were admitted to the neonatal unit 
between the end of December 2014 and July 2016. The neonatal unit receives 
patients from three sources; referred patients from an MSF run mother-child health 
facility which provides basic emergency obstetric care (5km from the hospital), 
those admitted through the emergency room or transferred from another private or 
public health centre. 
 
Study population 
The study included all neonates admitted to the neonatal unit between 29th 
December 2014 and the 14th July 2016. A sub-population of neonates with 
suspected sepsis and admitted to an MSF run neonatal unit between 18th 
February4 2016 and the 14th July 2016 was analysed separately.  
 
 
 
                                               
4  Although the initial notification by the team was made in December 2015, patients were not 
consistently reported in the line list until mid-February 2016. 
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Definitions 
Neonatal sepsis is defined as a systemic infection occurring in infants’ ≤ 28 days 
of age.(14) 
 
Case definitions 
The case definitions adopted by the medical team in Pakistan are taken from the 
MSF (OCB – operational centre Belgium), neonatal guidelines.(13) 
 
Suspected neonatal sepsis is in the following situations: 
In the presence of one of these danger signs: 
- Fever (>38oC) 
- Seizures 
- Bulging fontanel  (late sign meningitis) 
- Apnoea 
- Severe abdominal distension 
- Generalised cyanosis 
- Umbilicus red or oozing pus 
- Numerous or large skin pustules 
- Swollen, painful joint with reduced joint movement 
- Recurrent hypoglycaemia (>2 episodes) 
 
In the presence of two of these danger signs or if one of these danger signs 
persists for more than one hour: 
- Hypothermia (<35.5oC) 
- Refusal to feed, difficulty sucking, vomiting 
- Lethargy or coma 
- Severe hypotonia 
- Bradypnoea (RR <30 breaths/minute) 
- Tachypnoea (RR >60 breaths/minute) 
- Grunting respirations 
- Chest in drawing 
- Extreme pallor 
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Early onset neonatal sepsis (EOS) is defined as sepsis occurring within the first 
72 hours of life.(14) Early-onset sepsis most often occurs within 24 hours of birth 
and is associated with maternal infection or traumatic birth leading to exposure of 
the neonate to bacteria.(14)  
  
Late onset neonatal sepsis (LOS) is defined as sepsis occurring greater than 72 
hours after birth (14). Late-onset sepsis is acquired after delivery and is commonly 
associated with nosocomial transmission.(14) 
 
Data Sources 
Data were sourced from the MSF inpatient (IPD) data set for the neonatal unit. De-
identified data was used in the descriptive analysis of all neonates admitted to the 
unit. The neonatal sepsis line list contained identifying information. Identifying 
information, was required to find missing information and cross-check microbiology 
results. De-identified data was used in this analysis. The IPD datatool and line-list 
were constructed in Microsoft Excel, these excel sheets were imported into Stata 
version 135, cleaned and analysed. 
 
Reclassification of Neonatal diagnoses 
For the purposes of this analysis the diagnoses in the neonatal IPD data were 
reclassified into five main categories to correspond with the main causes of 
neonatal mortality.  
 
1. Preterm birth complication - prematurity dysmaturity, nectrotizing 
enterocolitis 
2. Newborn Infection - manifest neonatal infection, infection48hrs after birth, 
LRTI pneumonia, suspected maternal fetal infection, meningitis 
3. Birth asphyxia - surfactant deficiency, hypoxic-ischemic encephalopathy, 
transient tachypnea of the newborn, meconium aspiration syndrome 
                                               
5 StataCorp. 2001. Statistical Software: Release 13.0. College Station, TX: Stata Corporation 
 
  
Chapter 4: Outbreak  Page 252 
 
4. Other - Hypoglyaemia, Hypothermia, Anemia needing transfusion, Neonatal 
tetanus, Congenital malformation, Jaundice, PMTCT, Other neonatal, 
ingestion maternal amniotic fluid, obstetric trauma 
5. Well baby – as categorised in data tools 
 
Treatment algorithm 
The MSF treatment algorithm for neonatal sepsis follows the World Health 
Organisations (WHO) guidelines recommending ampicillin and gentamycin for first 
line treatment of sepsis, with the addition of cefotaxime and cloxacillin if there is 
no improvement within 24-48 hours. Amikacin was introduced in a limited capacity 
for 2nd line treatment in 2016. 
 
Scope 
The scope of this investigation is limited by the available information. The data tool 
used for reporting admissions and outcomes to the neonatal unit was updated in 
December 2014, we therefore chose to analyse the neonatal admission cohort 
from the 29th December 2014, as some indicators were not reported in earlier 
versions. The neonatal sepsis line list was regularly updated from mid February 
2016; the period of analysis for sepsis was therefore taken between 18th February 
and 14th July. The sample size of positive culture results was very small and 
therefore findings from this study are not generalizable but rather provide some 
insight into areas requiring further research. It was not possible to examine 
infection control practices within the neonatal unit due to strict visa restrictions 
imposed by the Pakistani government at the time of this investigation which 
prevented a field visit and site investigation. Infection control practices were 
therefore not assessed.  
 
Microbiological investigations 
Blood (0.5ml or more) was collected from neonates meeting the case definition for 
sepsis and inoculated into BacT/Alert aerobic and anaerobic blood culture bottles. 
The bottles were sent to the Aga Khan laboratory next to the Quetta paediatric 
hospital and transported to the Aga Khan Reference laboratory in Karachi the 
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evening of the same day. A temperature of 370C was maintained from collection 
to arrival in the laboratory. Samples were reported as negative when no growth 
was detected within a maximum of 7 days’ of incubation. Samples that grew 
isolates were then sub-cultured on agar plates and the disc diffusion method used 
to test for antimicrobial sensitivity in accordance with the Clinical and Laboratory 
Standards Institute (CSLI) guidelines. Results of the diffusion testing were reported 
qualitatively; S = sensitive, I = inhibitory or R = resistant based on the inhibition 
zone (measured in millimetres). Screening for Extended spectrum beta-lactamase 
(ESBL) was not conducted on all samples and so is not reported here. 
 
Analysis 
Data was coded and cleaned and statistical analysis conducted using Stata5. A 
descriptive analysis of the neonatal admissions cohort was obtained from routinely 
collected clinical data for the period 29th December 2014 – 14th July 2016. Data 
analysed included: date and place of birth, date of admission, date of onset of 
symptoms, length of stay in the neonatal unit, birth weight/admission weight, sex, 
vaginal or caesarean delivery, gestational age, age (days after birth) at admission, 
admission diagnosis and outcome. Continuous variables (age, length of stay) were 
analysed using median and range. Categorical variables were analysed by 
frequency and percentage.  
 
To identify risk factors associated with mortality in neonates admitted to the unit 
we compared outcome classification of dead or alive (based on IPD data). Chi-
squared test and Fisher’s exact were used to determine if there was a significant 
difference between neonatal outcomes on demographics and categorical variables 
and Wilcoxon-Mann-Whitney test for significance between two medians. 
Univariate logistic analysis was used to calculate crude odds ratio’s (ORs) with 
95% confidence intervals (CIs), identifying evidence of association between risk 
factors and death. A p-value of 0.1 was considered significant at the univariate 
level for inclusion in the multivariate model. This is consistent with similar analysis 
reported in the literature.(15) Based on univariate logistic regression and biological 
or epidemiological plausibility, risk factors that were associated with mortality were 
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included in the multivariate model. Forward step wise regression was utilised to 
build the final main effects model. Backward step wise regression was then 
implemented to remove variables with significance level >0.05. In the final model 
only risk factors which had an adjusted odds ratio (aOR) > 1.0 with a p-value <0.05 
were considered statistically significant predictors of mortality.  
 
The sepsis line list for reporting characteristics of neonates meeting the case 
definition for sepsis was analysed separately. An epidemic curve was constructed 
from the neonatal sepsis line list for the period 18th February-14th July 2016.  In 
addition the characteristics mentioned above the sepsis line list also included:  
history of intubation, use of central venous catheter and history of antibiotic 
treatment, results of blood culture and antimicrobial susceptibility testing and 
treatment received in the neonatal unit.  
 
Results  
Part 1: Neonatal admissions cohort descriptive epidemiology 
From 29th December 2014 to 14th July 2016, 1208 neonates were admitted to the 
MSF neonatal unit, 61% (n=735) were male, 35% (n=616) had a gestational age 
of less than 37 weeks and 61% (n=746) had a birth weight of less than 2500g. The 
majority of births were spontaneous vaginal deliveries (84.7%), 2% (n=25) of which 
were assisted deliveries.  Only 12% (n=149) of the neonates were referred from 
an MSF run health centre. Table 5.0 provides a description of the characteristics 
of all neonatal admissions during this period. As illustrated, the most common 
reasons for admission were prematurity, neonatal infection and birth asphyxia. The 
mortality rate during this period was very high, 29% (n=340). 
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Table 5.0: Description of neonatal cohort admitted to Médecins Sans Frontières 
neonatal intensive care unit in Quetta, Pakistan 29th December 2014-14th July 
2016. 
 
Total (n=1208) Males (n=735) Females (473) 
N(%) n(%) n(%) 
Total 1208 (100) 735 (60.8) 473 (39.2) 
Age in daysa - median [range] 5 days [0-80] 5 days [0-80] 5 days [0-48] 
Gestational Age (n=1208)    
≤ 28 weeks 6 (0.5) 4 (0.54) 2 (0.42) 
29-33 weeks 96 (7.9) 68 (9.3) 28 (5.9) 
34-36 weeks 315 (26.1) 180 (24.5) 134 (28.3) 
≥ 37 weeks 792 (65.5) 483 (65.7) 309 (65.3) 
Birth Weight (n=1177)    
≥ 1000g to <1500g 157 (13.4) 93 (12.9) 64 (13.9) 
≥1500g to <2000g 296 (25.2) 175 (24.3) 121 (26.4) 
≥2000g to <2500g 262 (22.3) 150 (20.9) 112 (24.5) 
≥2500g 462 (39.3) 301 (41.9) 161 (35.2) 
Delivery (n=1190)    
Spontaneous vaginal delivery 1027 (86.3) 633 (87.3) 394 (84.7) 
Caesarean section 138 (11.60) 78 (10.8) 60 (12.9) 
Assisted delivery 25 (2.1) 14 (1.9) 11 (2.4) 
Admitted from (n=1208)    
MSF facility 149 (12.3) 87 (11.8) 62 (13.1) 
Other facility 1059 (87.7&) 648 (88.2%) 411 (86.9%) 
Reason Admittedb (n=1189)    
Prematurity complication 184 (15.5) 116 (16.0) 68 (14.6) 
Neonatal infection 664 (55.9%) 407 (56.2%) 257 (55.3%) 
Birth asphyxia 181 (15.2%) 114 (15.8%) 67 (14.4%) 
Other 156 (13.1%) 85 (11.7%) 71 (15.3%) 
Well baby 4 (0.3%) 2 (0.3%) 2 (0.4%) 
Period of hospitalisation in days – median 
[range] 
6 [0-45] 6 [0-45] 6 [0-45] 
Outcome (n=1190)    
Discharged 725 (60.9) 436 (60.1) 289 (62.2) 
Defaulter 103 (8.7) 56 (7.7) 47 (10.1) 
Referred 22 (1.9) 11 (1.5) 11 (2.4) 
Death 340 (28.6) 222 (30.6) 118 (25.4) 
a. Age in days at time of admission to the neonatal unit 
b. Diagnosis’ grouped into 5 main categories 
 
 
Table 5.1 presents the estimates from the logistic regression, reporting the crude 
odds ratios and the adjusted odds ratios (aOR) of exposure factors for risk of 
mortality in the admission cohort.  Identified associated risk factors for mortality 
include; male gender, extreme low birth weight  a diagnosis associated with 
  
Table 5.1: Regression of risk factors associated with mortality at a Médecins Sans Frontières neonatal intensive care unit in Quetta, 
Pakistan, 29th December 2014-14th July 2016 (N=1176*) 
Variable n  OR 95% CI p-value aOR 95% CI p-value 
Gender  458 Female 1 (base) - - - 1 (base)    
 718 Male 1.32 1.01 1.72 0.039 1.36 1.03 1.79 0.031 
           
Birth weight 157 ≤1500g 2.70 1.84 3.96 <0.001 2.82 1.77 4.89 <0.001 
 557 1500g-2500g 1.34 1.01 1.78 0.43 1.61 1.17 2.20 0.003 
 462 >2500g 1 (base)        
           
Admission Diagnosis 183 Prematurity complication 4.59 2.68 7.86 <0.001 2.79 1.56 5.00 0.001 
 654 Neonatal infection 1.89 1.17 3.08 0.01 1.77 1.08 2.90 0.022 
 180 Birth asphyxia 4.62 2.70 7.92 <0.001 4.94 2.84 8.58 <0.001 
 155 Other 1 (base) - - - 1 (base)    
 4 Well baby  1 (empty)    1 (empty)    
           
Admitted from 146 MSF centre  2.19 1.53 3.12 <0.001 2.08 1.43 3.01 <0.001 
 1030 Other centre  1 (base) - - - 1 (base)    
           
*After removing missing data 1176 observations were available for analysis 
OR = odds ratio, Se  = standard error, X2 = chi squared statistic, CI = confidence interval 
Data Source: Neonatal_Quetta_2015-2016.xls 
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prematurity, birth asphyxia, neonatal infection and neonates referred from an MSF 
centre. Adjusted odds ratios show little variation from univariate ORs, with the 
exception of a diagnosis related to complications associated with prematurity. 
 
We compared characterises of neonates admitted to the neonatal unit from an 
MSF centre and those admitted from another centre, these are summarized in 
Table 5.2. Babies referred from an MSF centre were younger compared with 
babies referred from other centres. A higher proportion of babies referred from an 
MSF centre were admitted for prematurity associated complications and birth 
asphyxia compared with those admitted from another centre. These morbidities 
were shown to have significant increased odds for mortality in Table 5.1. 
 
Epidemiology of neonatal infection 
We found that 56% (n=664) of all neonates admitted to the unit were classified as 
having a neonatal infection between the 29th December 2014 and 14th July 2016. 
Table 5.3 summarizes and compares the characteristics of neonates with and 
without a diagnosis of infection. Neonates diagnosed with an infection had a higher 
gestational age, higher birth weight, were less likely to come from an MSF facility 
and had lower mortality than those diagnosed with another morbidity. 
 
Figure 5.0 highlights the fluctuation in admissions for neonatal with an admission 
diagnosis of ‘infection’ from the end of December 2014 to July 2016; an average 
admission rate of approximately 37 neonates per month and an average case 
fatality ratio of 24%. The highest numbers of cases were seen in the months of 
January, July and August 2015. At the time when the team became concerned 
about a possible outbreak, November 2015, the number of cases was below 
average, although the case fatality rate for neonates diagnosed with an infection 
was nearly 40%. 
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Table 5.2: Descriptive Characteristics of Neonates admitted to the neonatal unit 
rom an MSF centre compared to those admitted from another centre Pakistan, 29th 
December 2014 - 14th July 2016 (n=1208) 
 
Patient from 
MSF Centre 
(n=149) 
Patient from 
Other centre 
(n=1059) 
X2 p-value 
n (%) n (%)   
Sex (n=1208)   0.43 0.512 
Male 87 (58.4%) 648 (61.2%)   
Female 62 (41.6%0 411 (38.8%)   
Age in daysa - median [range] 0 [0-48] 2 [0-80] z= 6.52b <0.001 
Gestational Age (n=1208)   0.6397 0.887 
≤ 28 weeks 1 (0.7%) 5 (0.5%)   
29-33 weeks 14 (9.4%) 82 (7.7%)   
34-36 weeks 39 (26.2%) 275 (26.0%)   
≥ 37 weeks 95 (63.8%0 697 (65.8%)   
Birth Weight (n=1177)   14.04 0.007 
< 1000g 4 (2.7%) 4 (0.4%)   
≥ 1000g to <1500g 18 (12.3%) 131 (12.7%)   
≥1500g to <2000g 28 (19.2%) 268 (26.0%)   
≥2000g to <2500g 31 (21.2%) 231 (22.4%)   
≥2500g 65 (44.5%) 397 (38.5%)   
Delivery (n=1190)   Fischer’s  <0.001 
Spontaneous vaginal delivery 141 (95.3%) 886 (85.0%) exact  
Caesarean section 3 (2.0%) 135 (13.0%)   
Assisted delivery 4 (2.7%) 21 (2.0%)   
Admission Diagnosis (n=1208)   Fisher’s  0.013 
Prematurity complication 32 (21.6%) 152 (14.6%) exact  
Neonatal infection 70 (47.3%) 594 (57.1%)   
Birth asphyxia 32 (21.6%) 149 (14.3%)   
Other 14 (9.5%) 142 (13.6%)   
Well baby - 4 (0.4%)   
Period of hospitalisation – median 
[range] 
3 days [0-26] 6 days [0-45] z=  - 
4.65b 
<0.001 
Outcome (n=1190)   16.03 <0.001 
Discharged 66 (44.6%) 659 (63.2%)   
Defaulter 11 (7.4%) 92 (8.8%)   
Referred 5 (3.4%) 17 (1.6%)   
Death 66 (44.6%) 274 (26.3%)   
X2 = chi squared test 
a. Age in days at time of admission to the neonatal unit 
b. Results presented are the results of the Wilcoxon-Mann-Whitney test for significance between two medians 
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Table 5.3: Descriptive characteristics of neonates with and without a diagnosis of 
neonatal infection, Médecins Sans Frontières neonatal intensive care unit in 
Quetta, Pakistan. 29th December 2014-14th July 2016 (n=1208) 
 
Neonates with Dx 
other than infection 
(n=554) 
Neonates with 
Dx of infection 
(n=664) 
X2 p-value 
n (%) n (%)   
Sex (1208)   0.13 0.723 
Male 328 (60.3) 407 (61.3)   
Female 216 (39.7) 257 (38.7)   
Age in daysa - median [range] 2 days [0-70] 3 days [0-80] z = -4.09b <0.001 
Gestational Age (1208)   26.03 <0.001 
≤ 28 weeks 2 (0.4) 4 (0.6)   
29-33 weeks 63 (11.6) 33 (5.0)   
34-36 weeks 157 (28.9) 157 (23.6)   
≥ 37 weeks 322 (59.2) 470 (70.8)   
Birth Weight (n=1177)   32.01 <0.001 
< 1000g 8 (1.5) -   
≥ 1000g to <1500g 92 (17.6) 57 (8.7)   
≥1500g to <2000g 119 (22.8) 177 (27.1)   
≥2000g to <2500g 109 (20.8) 153 (23.4)   
≥2500g 195 (37.3) 267 (40.8)   
Delivery (n=1190)   2.16 0.702 
Spontaneous vaginal delivery 454 (86.3) 573 (86.3)   
Caesarean section 60 (11.4) 78 (11.8)   
Assisted delivery 12 (2.3) 13 (2.0)   
Admitted from (1208)   4.38 0.036 
MSF facility  79 (14.5) 70 (10.5)   
Other facility  465 (85.5) 594 (89.5)   
Period of hospitalisation – 
median [range] 
5 days [0-45] 6 days [0-45] z = -3.44b <0.001 
Outcome (n=1190)   16.03 0.001 
Discharged 290 (55.1) 435 (65.5)   
Defaulter 45 (8.6) 58 (8.7)   
Referred 11 (2.1) 11 (1.7)   
Death 180 (34.2) 160 (24.1)   
Dx = diagnosis, X2 = chi squared test 
a. Age in days at time of admission to the neonatal unit 
b. Results presented are the results of the Wilcoxon-Mann-Whitney test for significance between two medians 
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Figure 5.0: Epidemic curve of Neonates diagnosed with neonatal infection and 
case fatality rate, by month of admission to Médecins Sans Frontières neonatal 
intensive care unit in Quetta, Pakistan 29th December 2014-14th July 2016 (n=664). 
Data Source: Neonatal_Quetta_2015-2016.xlsx 
 
 
Part 2: Epidemiology of neonates with suspected sepsis 
A neonatal sepsis line list was commenced in February 2016. Between the 18th 
February and 14th July 2016, 98 neonates met the clinical case definition for sepsis. 
We disaggregated the analysis to compare neonates with early onset sepsis (EOS, 
occurred <72hrs of birth) and late onset sepsis (LOS, occurred >72hrs after birth); 
results are given in Table 5.4. Males were more commonly represented than 
females with a median gestational age at birth of 38 weeks. The majoirty (60%) 
were also reported as low birth weight (<2500g). Only 10% were born in an MSF 
facility, 26% were home births and 64% were born in another facility. Overall 
mortality was high, 40% and a high proportion (30%) had received prior treatment 
with antibiotics. No statistical difference in characteristics were found between 
neonates with early onset sepsis and neonates with late onset sepsis, with the 
exception of the median day of symptoms onset and place of birth. Only 11/98 
patients (11.2%) acquired suspected sepsis after admission to the neonatal unit, 
these are summarized in Table A2.1 in Appendix 2. 
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Table 5.4: Characteristics of Neonates meeting the case definition for sepsis, 
Médecins Sans Frontières neonatal intensive care unit in Quetta, Pakistan,  
18th February-14th July 2016 (n=98)a 
 
Neonates 
meeting case 
definition for 
Sepsis (N=98)a 
Neonates 
with EOS 
(n=69) 
Neonates 
with LOS 
(n=29) 
X2 p-value 
n (%) n (%) n (%)   
Sex (n=98)    0.96 0.328 
Male 69 (70.4) 48 (69.6) 21 (72.4)   
Female 29 (29.6%) 21 (30.4) 8 (27.6)   
Age in daysa, median [range] 38 days [28-40] 38 [30-40] 38 [28-40] z =0.05c 0.963 
Gestational Age (n=96)    
Fisher’s 
exact 
0.556 
≤ 28 weeks 1 (1.0%) - 1 (1.0%)   
29-33 weeks 12 (12.5) 9 (13.0%) 3 (11.1%)   
34-36 weeks 21 (21.9) 15 (21.7%) 6 (22.2%)   
≥ 37 weeks 62 (64.6) 51 (65.2%) 17 (63.0%)   
Admission weight (n=98)    4.54 0.209 
<1500g 18 (18.4) 13 (18.8) 5 (17.2)   
≥1500g to <2000g 18 (18.4) 11 (15.9) 7 (24.1)   
≥2000g to <2500g 23 (23.5) 20 (29.0) 3 (10.3)   
≥2500g 39 (39.8) 25 (36.2) 14 (48.3)   
Delivery (n=96)    0.08 0.774 
Vaginal delivery 81 (84.4) 57 (85.1) 24 (82.8)   
Caesarean section 15 (15.6) 10 (14.9) 5 (17.2)   
Place of birth (n=97)    
Fisher’s 
exact 
0.005 
MSF facility 10 (10.3) 8 (11.8) 2 (6.9)   
Other facility 62 (63.9) 49 (72.1) 13 (44.8)   
Home birth 25 (25.8) 11 (16.2) 14 (48.3)   
Intervention      
Cpap (n=90) 26 (28.9) 21 (33.3) 5 (18.5) 2.02 0.155 
Resusb  (n=50) 13 (13.3%) 10 (14.5) 3 (10.3) 
Fisher’s 
exact 
0.356 
Date of onset, median[range] 0 days [0-59] 0 days [0-2] 7 days [3-59] z = 8.81c <0.001 
Period of hospitalisation – 
median [range] 
8 days [0-32] 8 days [0-29] 7 days [0-32] z = 0.02c 0.983 
Outcome (n=79)    
Fisher’s 
exact 
0.478 
Dead 32 (40.5) 23 (43.4) 9 (34.6)   
Alive 47 (59.5) 30 (56.6) 17 (65.4)   
Dx = diagnosis, EOS= early onset sepsis, LOS = late onset sepsis   
a. Age in days at time of admission to the neonatal unit 
b. Resuscitation status was unknown for 48 neonates with sepsis 
c. Results presented are the results of the Wilcoxon-Mann-Whitney test for significance between two medians 
Data Source: QPH Sepsis line list 20162707_TH.xlsx 
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Bacterial isolates and surveillance cultures 
A total of 91/98 neonates were reported to have blood sent for culture, however 
results were only reported for 52/91 neonates. Four neonates had repeat samples 
sent, two had three consecutive samples sent for testing. From a total of 97 
samples sent for testing 22 grew isolates, a yield of 22.7%. Table 5.5 summarizes 
the laboratory testing of blood specimens taken from neonates entered into the 
sepsis line-list and Table 5.6 shows the pathogens isolated. 
 
 
Table 5.5:  Summary of laboratory testing of neonates meeting the case definition 
for suspected sepsis in Médecins Sans Frontières neonatal intensive care unit in 
Quetta, Pakistan 7th 19th February-14th July 2016 
 Total number of 
cultures (%) 
Blood specimens collected for culture (from 91 patients)a  97 (100) 
No culture result reported (39 patients)b 43 (44.3) 
Culture results received (from 52 patients)  
Culture negative (32 patients)  33 (34.0) 
Culture positive (20 patients)c 22 (22.7) 
a. 4 patients had repeat blood cultures, 2 patients had a third culture sent 
b. 1 of the repeat cultures had no result reported 
c. 2 patients grew two isolates 
Data Source: QPH Sepsis line list 20162707_TH2.xlsx 
 
Table 5.6: Pathogens isolated from blood cultures of Neonates meeting the case 
definition for sepsis, Médecins Sans Frontières neonatal intensive care unit in 
Quetta, Pakistan, 
18th February – 14th July 2016 
 
Total culture results 
reported (N=55)a 
Culture results 
from neonates 
with EOS 
(n=39/69) 
Culture results 
from neonates 
with LOS 
(n=16/29) 
n n n 
No growth detected 33 21 12 
Acinetobacter spp. 1 1 - 
Burkholderia cepacia 2 2 - 
Cornybacterium spp. 2 2 - 
Eschericia coli 1 1 - 
Enterobacter spp. 2 2 - 
Klebsiella pneumonia 6 5 1 
Staphylococcus spp.a 7 5 2 
Pseudomonas Aeruginosa 1 - 1 
Dx = diagnosis, EOS= early onset sepsis, LOS = late onset sepsis  
a. One Staphylococcus spp. isolate was found to be ESBL positive 
Data Source: QPH Sepsis line list 20162707_TH.xlsx 
  
  
Chapter 4: Outbreak  Page 263 
 
Figure 5.1 shows the epidemic curve of suspected neonatal sepsis during the 
period recorded by the sepsis line list; isolated pathogens are also included by 
month of detection. The curve shows an increase in cases from week 8, peaking 
at week 14 and then decreasing. By week 22 sporadic cases are reported. The 
variety of pathogens isolated is a possible indicator of multiple causal agents for 
neonatal infections, although the high proportion of missing culture reports and no 
growth shown between week 10 and week 20 limits the ability to draw conclusions 
with respect to whether the increase in cases was due to one specific pathogen.  
The case fatality rate during this period is erratic, reaching above 50% at four 
different points throughout the five month period. 
 
Resistance Patterns 
Susceptibility results for all antimicrobial agents could not be obtained for all 
isolates; results that were available are presented here. Figures 5.2-5.3 provide a 
graphical presentation of resistance profiles for gram negative and gram positive 
isolates, respectively. Gram-negative organisms were isolated from 13/22 (59%) 
specimens, of which, 46% were Klebsiella pneumoniae (6/13), followed by 
Bukholderia (2), Enterobacter (2), Acinetobacter (1), Pseudomonas (1) and 
Escherichia.coli (1). Of the gram-negative isolates tested for susceptibility 100% 
were resistant to ampicillin and 74% to gentamycin with 91% susceptibility to 
Amikacine. Of the Gram-positive isolates (9/22), the majority 78% (7/9) were 
Staphyloccocus species (not aureus) and Cornybacterium (2), indicating possible 
contamination during specimen collection. All Staphylococcus isolates were 
resistant to Oxacilline. 
 
  
 
 
Figure 5.1: Epidemic curve of neonatal sepsis by week of onset* of symptoms for cases (n=98) 
Médecins Sans Frontières neonatal intensive care unit in Quetta, Pakistan, 18th February 2016-14th July 2016 
 
*Date of onset unknown for 10 neonates, date of admission was used as a replacement 
No growth = culture results that reported no pathogen isolated 
Data Source: QPH Sepsis line list 20162707_TH2.xlsx
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Figure 5.2: Antimicrobial resistance patterns for Gram negative isolates from 
neonates with sepsis, Médecins Sans Frontières neonatal unit in Quetta, Pakistan 
(n=13) 
 
 
Figure 5.3: Antimicrobial resistance patterns for Gram positive isolates from 
neonates with sepsis, Médecins Sans Frontières neonatal unit in Quetta, Pakistan 
(n=9) 
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Approximately one third of all neonates with suspected sepsis had a reported 
history of antibiotic treatment prior to admission. The type of antibiotic was 
unknown in the majority of cases. Once admitted to the unit, as per the current 
treatment algorithm, ampicillin and gentamycin were the first line treatment of 
choice for 99% of neonates with suspected sepsis, 44% also received cefotaxime 
and 32% cloxaciline as second line treatment. Table 5.7 provides a treatment 
summary disaggregated for neonates with EOS an LOS. 
 
 
Table 5.7: Treatment characteristics of Neonates meeting the case definition for 
sepsis, Médecins Sans Frontières neonatal intensive care unit in Quetta, Pakistan, 
18th February-14th July 2016 (n=98) 
 
Neonates meeting  
case definition for  
Sepsis (N=98)a 
Neonates 
with EOS 
(n=64) 
Neonates 
with LOS 
(n=34) 
X2 
p-
value 
n (%) n (%) n (%)   
Reported prior 
Antimicrobial 
treatment  
29 (29.6) 16 (25.0) 13 (38.2) 
1.87 0.172 
Treatment at QPH       
Ampicillin (n=96) 95/96 (99.0) 61/62 (98.4) 34/34 (100) 0.55 0.457 
Gentamycin (n=97) 96/97 (99.0) 63/94 (98.4) 33/33 (100) 0.52 0.470 
Cefotaxime (n=81) 36/81 (44.4) 21/53 (39.6) 15/28 (53.6) 1.44 0.230 
Cloxaciline (n=78) 25/78 (32.1) 12/51 (23.5) 13/27 (48.2) 4.91 0.027 
Ceftazidime (n=73) 0 0 0 - - 
Amikacine (n=72) 3/72 (4.2) 2/49 (4.1) 1/23 (4.4) 0.00 0.958 
Meropenem (n=69) 0 0 0 - - 
Metronidazole (n=68) 9/68 (13.2) 8/48 (16.7) 1/20 (5.0) 1.67 0.196 
 
 
Discussion 
The higher odds of mortality in neonates with extreme low birth weight, prematurity 
and an admission diagnosis related to complications associated with prematurity, 
neonatal infection and birth asphyxia are to be expected.(4) The increased risk of 
mortality in male neonates as compared to females is well recognised in the 
literature.(16-18) Males are more likely to be delivered prematurely and do not illicit 
the same resilience after an adverse event.(17) Community based studies 
conducted in Pakistan, India and Bangladesh show a gender bias in health seeking 
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practices of mothers based on the gender of the child with discriminatory care-
seeking for sick male children.(19-22) 
 
Babies referred from an MSF centre were younger (median of 0 days) compared 
with babies referred from other centres (median of 2 days). A higher proportion of 
babies referred from an MSF centre were admitted for prematurity associated 
complications and birth asphyxia (both 22%) compared with those admitted from 
another centre (15% and 14%, respectively). These morbidities were shown to 
have significant increased odds for mortality in the multivariate analysis. Neonates 
born in the MSF run mother-child health facility that are found in need of medical 
care and intervention are transferred to the neonatal unit at Quetta Paediatric 
Hospital immediately; therefore mortality associated with neonates incompatible 
with life would be captured in the MSF neonatal unit data. While the above points 
are all plausible explanations for the increased mortality rate in neonates 
transferred from an MSF facility the 44.6% mortality rate is very high and deserves 
the attention of the team to ensure high standards of care and treatment are being 
provided in the facility. 
 
Only 10% of neonates meeting the case definition for sepsis and reported in the 
line list were transferred from the MSF run mother-child facility. The large majority 
of neonates reported in the line list were admitted thru direct admission or referral 
from another health facility, therefore indicating likely community-acquired 
infection from a home birth or nosocomial infection obtained from another health 
facility.  
 
This investigation showed that the high mortality in the MSF run neonatal unit in 
Pakistan was unlikely due to a point source outbreak or nosocomial spread of a 
specific pathogen. The majority of suspected sepsis cases in our sample were 
early onset, from which multiple causative pathogens were isolated from blood 
culture samples. In addition, mortality rates fluctuate throughout the study period. 
Our results are indicative of community-acquired pathogens as the causative agent 
for sepsis in this neonatal unit. 
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Congruent with other studies conducted in neonatal intensive care units in 
developing countries the two most common pathogens isolated in this MSF run 
neonatal unit were, Klebsiella pneumonia and Staphlococcus species.(23-25) The 
effectiveness of ampicillin and gentamycin as the chosen first line treatment for 
neonates with suspected sepsis has been questioned in recent literature. Saleem 
et al. (1) demonstrated a resistance rate of >80% of 104 Klebsiella pneumonia 
isolates from neonates with a discharge diagnosis of sepsis from the neonatal unit 
of Aga Khan University Hospital in Karachi, Pakistan. A literature review conducted 
by Thaver et al. (24) reported significant resistance of Klebsiella pneumoniae to 
gentamycin and third generation cephalosporins. Another review of antibiotic 
resistance patterns of gram-negative bacteria in children with sepsis by Doare et 
al. (23) reported resistance of Klebsiella pneumonia at 94% with growing rates of 
multi-drug resistance in Asia and Africa. 
 
Although we were limited by the number of isolates obtained from neonates, the 
most frequently isolated pathogens, Klebsiella pneumoniae and Staphlococcus 
species were found to be both highly resistant to the first line antibiotics of choice 
for treating neonatal sepsis in the MSF protocol; ampicillin and gentamycin. Based 
on the growing evidence of high levels of resistance to these drugs, treatment 
algorithms for neonatal sepsis should be revised. The Aga Khan neonatal unit 
follow a treatment protocol that recommends empiric cover of ampicillin and 
gentamycin for neonates born at the hospital and requiring admission to the 
neonatal unit and cefotaxime and amikacin for neonates admitted from the 
emergency room and other institutions.(2)  
 
It is important to acknowledge some of the many limitations to this analysis. This 
analysis was limited by the incompleteness of documentation, including the sepsis 
line list and large number of missing blood culture results. The limited number of 
isolates and susceptibility results warrants cautious interpretation of findings. 
Results presented here are within the context of the MSF neonatal unit and should 
not be generalised. 
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Low positivity rates from blood cultures of neonates are reported in the literature; 
attributed causes include the limitation in blood volume per culture and intra-
partum antimicrobial administration.(14) In this context, the added limitation 
associated with a high proportion of neonates coming from other centres meant 
that many had already received some form of antimicrobial treatment prior to 
admission.  
 
Antimicrobial resistance needs to be prioritised in all health care facilities with the 
development of strict antimicrobial stewardship protocols, strict adherence to 
infection control and surveillance of susceptibility patterns among community-
acquired and hospital-acquired pathogens. The continual use of an antibiotic that 
is found to be highly resistant may fuel the development of covariate resistance in 
other strains and species.(26) 
 
In settings, such as neonatal units, where waiting for culture and susceptibility test 
results can be the difference between life and death, it is imperative that empirical 
treatment algorithms are reviewed regularly for changing resistance patterns. The 
implementation of surveillance systems will help to ensure the timely identification 
of new resistant strains, and changing susceptibility patterns in known resistant 
strains, informing treatment algorithms and ensuring patients receive timely 
evidence based care and treatment.  
 
In resource poor settings were home birthing is still widely practiced, neonates are 
exposed to environmental pathogens, limited research on community-acquired 
infections and resistance patterns of community pathogens has been conducted. 
There is a need for further research in this area.  
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Appendix 1: Description of the neonatal cohort in a MSF run neonatal 
unit in Pakistan 
 
Table A1.1: Bed occupancy rate in the Médecins Sans Frontières neonatal 
intensive care unit in Quetta, Pakistan, 29th December 2014 – 14th July 2016 
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Appendix 2: Summary of patients acquiring suspected sepsis after admission 
 
Table A2.1: Profile of neonates with a date of onset after admission to the Médecins Sans Frontières neonatal intensive 
care unit in Quetta, Pakistan. 18th February – 14th July 2016 (n=11) 
Date of 
Birth 
Date of 
Admission 
Gest age at 
Admission 
(days) 
Admission 
Weight 
(kg) 
CPAP Resus 
Date of 
Onset of 
Symptoms 
Time between Admission 
And onset of symptoms 
(days) 
 
Blood Culture 
Result 
13-Feb-16 04-Mar-16 20 3.31 no no 23-Mar-16 19 No growth 
07-Mar-16 07-Mar-16 0 3.53 no unknown 29-Mar-16 22 No result 
06-Mar-16 08-Mar-16 2 1.2 no unknown 09-Mar-16 1 No result 
06-Mar-16 08-Mar-16 2 1.3 no unknown 09-Mar-16 1 No result 
16-Mar-16 18-Mar-16 2 3.12 no unknown 29-Mar-16 11 No result 
30-Apr-16 02-May-16 2 1 no unknown 24-May-16 22 Klebsiella pneumoniae 
13-May-16 13-May-16 0 1.36 no unknown 17-May-16 4 No result 
25-May-16 26-May-16 1 2.48 yes unknown 28-May-16 2 Cornybacterium 
08-Jun-16 08-Jun-16 0 1.95 no unknown 06-Aug-16 59 Cornybacterium 
12-Jun-16 17-Jun-16 5 3.08 no no 19-Jun-16 2 Staphylococcus spp. 
30-Jun-16 08-Jul-16 8 3.19 yes unknown 09-Jul-16 1 Pseudomonas aeruginosa 
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Chapter 6 
Teaching and Capacity 
Building 
 
In learning you will teach, 
and in teaching you will learn 
Phil Collins  
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Preface 
Background  
During the course of my MAE I had the opportunity to plan, develop and deliver 
teaching modules related to public health and epidemiology. This chapter 
demonstrates my ability to conduct teaching sessions to a variety of audiences. 
I provide, in full, the collaborative teaching session on Surviving the outbreak 
interview I co-developed and delivered to first year MAE students with five of 
my fellow MAE colleagues (Appendix 1). I also provide, in full, the lessons from 
the field (LFF) teaching session on Estimation of vaccine coverage in resource 
poor settings that I co-developed with one of my MAE colleagues and co-
delivered as a tutorial via teleconference to our colleagues (Appendix 2). I will 
highlight other forms of teaching I conducted throughout my period as an MAE 
scholar but have not included the teaching material in this thesis. In addition I 
describe my role in the various teaching I conducted and lessons learnt. I also 
outline in this chapter the public health impact my position as an MAE scholar 
with MSF enabled me to have, specifically focussing on the opportunity I had 
in advancing the public health careers of others. 
My Role 
Combined teaching session to first year MAE students 
It is a requirement of the MAE that we develop a teaching session for the MAE 
2016 cohort. On discussion with my collaborative teaching group, Alicia, 
Anthony, Craig, Tanyth and Jana, we decided to conduct a teaching session 
on the ‘outbreak interview’. This topic was nominated based on the experiences 
some of the group faced when first starting the MAE. Having just completed 
the first course block they returned to their placement to find that they had an 
outbreak to respond to immediately. While conducting the outbreak interviews 
they came across various personalities from whom they had to extract data that 
could help in developing their hypotheses on cause. We felt it would be both 
useful and fun to conduct a teaching session highlighting some basic 
interviewing skills while providing practical role play on some challenges faced 
in the real world setting. 
During the collaborative teaching session all members of the group participated 
in the planning and development of the teaching materials. This was initially 
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conducted via email and then consolidated during course block, prior to 
delivering the material. I provided feedback on the scenario’s and supportive 
documentation; my primary role was to develop the power point slides and 
present the slides to the 2016 MAE cohort. The lesson plan, presentation slides 
and hand-outs are provided in Appendix one and two. I participated in the role 
play scenarios where one of the first years MAE students interviewed me, and 
in the post role play debriefing discussion.  
 
Student feedback 
On completion of the debriefing session and discussion participants were 
asked to fill out an evaluation form rating the three sessions for content, 
presentation, method of delivery, knowledge gained, student engagement with 
the content and student comfort in asking questions (Appendix 3). In addition 
we requested student suggestions for improving the session and provided 
space for any additional comments. The average score (1=strongly disagree, 
5=strongly agree) on each item ranged from 4.6-4.8 out of a total of 5. 
 
The following is a list of additional comments provided by participants:  
- A little bit more about the other personality types    
- This was awesome, a great idea! Maybe more or an opportunity to 
experience all scenarios    
- Good interactive session    
- Well done MAE 2015    
- No improvements required    
- Really helpful; gave some good ideas to help when interviewing  
- All very interactive sessions; solidified concepts; skills learnt in the 
course block    
- Good session, good idea to present people with experience 
  
This was an interactive and fun session for a Friday afternoon.  We finished the 
session with a presentation on top survival tips for MAE students. 
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Lessons from the field 
My lessons from the field teaching session was developed in response to 
discussions with my fellow MAE colleagues during the final course block. I was 
asked questions on survey sampling in a context like Kashmir, there was also 
some curiosity expressed on the weighting of survey data. Given that 
household surveys are commonly used in developing countries for public 
health data collection, and weighting is an integral part of survey design and 
subsequent analysis of data.  I decided to conduct my ‘lessons from the field’ 
(LFF) on a commonly applied sampling method for household surveys, 
probability proportional to size sampling and the calculation of sample weights 
once data has been collected and cleaned. I proposed the topic to my fellow 
scholars and they felt it would be a useful learning exercise. 
 
On consultation with one of my MAE colleagues we realised the topics we had 
planned to cover for the LFF were very compatible and so we decided to 
conduct a combined LFF. Our colleagues were happy to cover two LFFs in one 
teleconference.  We each developed the objectives, text, resources and tasks 
associated with our field experience and then merged the two into one teaching 
session with Part A and Part B. After running through the session we decided 
to provide answers for some of the definitions in order to minimise the amount 
of time required to complete the case study. We disseminated the case study 
to our colleagues and co-facilitated the teleconference where we discussed the 
tasks, discussed questions and provided further explanation based on our field 
experience. Dr Kerri Viney and Dr Stephanie Davis provided constructive 
feedback on the hand-out we sent to colleagues. The hand-out, with answers 
inserted, can be found in Appendix 2. 
 
Reflections 
The exercise was well received by participants and provided an introduction to 
the concepts. However, I felt that in order to consolidate the learning 
participants would have benefited from working through more examples. This 
was not feasible in the time allocated to the LFF.  
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Other teaching I have been involved with during my time as an 
MAE scholar includes: 
Kashmir Mental Health Survey 
I developed content for and convened a two week training course for survey 
enumerators employed to administer the questionnaire during the Kashmir 
Mental Health Survey. My responsibilities included; developing the course 
content, timetable and liaising with a multidisciplinary team to deliver the 
material. In addition I liaised with the logistics team and the Department of 
Psychology at the University of Kashmir to ensure we had a space for the 
training and necessary equipment and materials. My teaching sessions 
included sessions on research ethics, obtaining informed consent, interview 
techniques, asking sensitive questions, avoiding bias, sampling and 
administering the questionnaire. This training incorporated lectures, group 
work, interactive sessions and role play in addition to practice sessions using 
the questionnaire. Staff from MSF Kashmir and MSF Delhi conducted sessions 
relating to; representation of MSF, human resources, logistics, information 
technology, security, building rapport and psychological first aid.  
 
I also developed a training manual for the Kashmir Mental Health Survey 
enumerators. Enumerators carried this manual with them during the survey 
data collection period as a reference and guide. 
 
I conducted debriefing sessions with the enumerators after the pilot test, twice 
during the data collection period and once post survey where challenges faced, 
solutions and experiences were shared. 
 
I also conducted a full day of training on how to conduct focus group 
discussions (FGDs) with two clinical psychologists from MSF Kashmir and two 
survey enumerators who acted as the note takers during the FGDs. This 
session was conducted in the format of a tutorial with supplementary teaching 
materials and role play. This was followed up with in-field observation and 
feedback. 
 
I trained one of the MSF clinical psychologists (and the research assistant for 
the FGDs), on how to transcribe and code FGD interviews.  
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Manipur Project 
I developed and conducted information education and communication (IEC) 
sessions for clinical staff in the Manipur project to address data quality issues. 
I also trained newly employed data management staff on how to use the project 
data tools and mentored the project epidemiologist in operational research.   
 
Lessons learnt 
I find every teaching session a new learning experience. Teaching cross-
culturally allows me to gain insight into perceptions on a specific topic from 
another cultural perspective, while also gaining a greater appreciation for 
context specific interpretations and understandings. The challenge is always to 
be understood and make sure your teaching message is interpreted correctly. 
This is a continual learning process. 
 
The main lessons I have brought away with me are:- 
- IEC repeated at regular intervals is required in order to maintain 
momentum and consolidate change in practice. 
- I was reminded of the value of interactive learning. When people have 
an opportunity to ‘do’, that was when the real learning takes place. 
- The importance of time management for preparation and delivery 
should not be underestimated. Always allocate more time than you think 
you need. 
- Teaching is the best way to consolidate one’s own knowledge. 
 
Public health: Capacity building 
I believe strongly in capacity building and this takes a central role in all I have 
done during my career in public health thus far. During my MAE I had the 
opportunity assist others to develop in their careers. 
 
Kashmir 
The MSF clinical psychologist who acted as my research assistant for the 
qualitative part of the Kashmir Mental Health Survey expressed an interest in 
applying for her PhD. I encouraged her to do so and liaised with MSF-OCA 
advisors to obtain permission for her to use the data from the KMHS FGDs for 
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her PhD. We worked together to develop the interview guides to ensure the 
objectives would be met. She is now enrolled in the PhD program in the 
Department of Psychology at the University of Kashmir, her research title is 
Mental health perceptions and help seeking behaviour in Kashmir: An 
explorative study. 
 
The MSF clinical psychologist who acted as my research assistant for the 
quantitative part of the Kashmir Mental Health Survey proved invaluable with 
his enthusiasm, quality management, problem solving ability and ability to 
motivate the team. He was subsequently promoted to medical team leader for 
the MSF Kashmir project. 
 
One of the survey enumerators has applied and been accepted into the PhD 
program at the Tata institute of Social Sciences in Mumbai. She requested my 
guidance and critical review of her research proposal Impact of imprisonment 
on families of under trial prisoners: A Case study of Kashmir, which I provided. 
 
The survey also offered opportunity for the enumerators to gain some practical 
work experience, something which is difficult to find in Kashmir under the 
present conditions. Many of the enumerators have subsequently gained other 
employment with organisations within Kashmir or in other states of India. 
 
 
Manipur 
I acted as mentor and supervisor for the field epidemiologist in Manipur, 
encouraging him to apply for the Structured Operational Research and Training 
IniTiative (SORT-IT) course. He has subsequently submitted his research 
protocol Treatment effectiveness of multidrug resistant tuberculosis in a 
resource poor domically care setting Manipur, India: A mixed methods study, 
for ethics approval. 
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Appendix 1: Lesson plan for MAE 2016 cohort teaching session 
 
Teaching exercise: Administering questionnaires when conducting an 
outbreak investigation 
Overall purpose of session: 
1. To introduce some of the considerations (and challenges) associated with 
conducting interviews as part of outbreak investigations  
2. To provide a practical exercise to give an experience of interviewing 
(especially for those who are more green among the group) and to illustrate 
strategies to overcome challenges we have identified. 
Objectives 
By the end of this session, MAE2016 will have the skills and knowledge to: 
a. State specific statements to reassure  interviewees who are 
concerned about the privacy of their information collected as part of 
the interview process  
b. Demonstrate techniques to maximize interviewee recall of information 
c. Implement strategies to keep an interview on track while also 
managing additional information about the investigation which 
interviewees may disclose as part of an open ended question 
MAE 2016 will also be introduced to and be able to: 
d. Adopt strategies to build rapport with an interviewee, while still 
keeping the interview on track 
e. Provide examples of ways to ask personal questions of interviewees 
f. Manage disclosure of information about the investigation to ensure 
that bias is minimised (from an epidemiological perspective egg. how 
many others were ill, possible sources of illness). 
g. Use strategies in relaying information to ensure that confidentiality is 
not breached (implicating a food supplier, who may not turn out to be 
the supplier of the source food) ) 
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General actions: Responsibility and timeframe 
Decide how these points we are trying to convey will 
fit into the three scenarios, realising that we may 
need to exclude some from the scenarios, and 
perhaps only mention them in the introductory or 
conclusion slides  
All, prior to course block 
Outcome: a-c will be introduced via the 
video at the start and practiced during part 2 
of the session. 
One or two slides will be prepared (Alicia 
and Tambri) to cover points d-e. We are 
introducing these as things to be aware of 
and perhaps suggesting resources, in the 
essence of time this will be short. 
Input from group. 
Allocate an overall "MC" for the teaching exercise 
Alicia indicated would be happy to do this. 
Jana – timekeeper. 
Agree on roles and responsibilities for preparation 
and facilitation of session parts 
All, at course block.  
More generally I think we need to have some agreed 
"principles" as to how we will organise and facilitate 
this session – I think we will be very tight for time and 
so the session needs to be slick and specific. 
All, at course block 
 
Session structure: 
Our group has an hour allocated to our session, so the structure below takes 
that into account. 
 
Part 1. Introduction (15 mins)  
 
1. Introductions of MAE2015 presenting session (if not complete 
elsewhere)  
(1 Slide with our names and MAE placements) 
 
2. Presentation of our motivation for designing session, objectives of 
session, and overview of how we will run it  
(2-3 slides showing purpose and objectives – very brief, mention why we 
felt this would be a useful adjunct to outbreak investigation session (where 
we understand only collecting food history information was practiced). Will 
also need to note that one of us is going to be the timekeeper for the 
session, so will need to listen out for a bell or the like) 
 
3. Ascertaining knowledge/experience level of MAE2016 cohort in 
conducting interviews  
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(This is a show of hands: "who has conducted interviews as part of an 
outbreak investigation, other than at the course block"; If yes, have them 
very briefly explain what their experience is). 
 
4. Showing video that highlights all pitfalls  
https://www.youtube.com/watch?v=O6gKLQpEkfY   show all of video – 
9mins 
 
5. Presenting a few slides to cover off on the points we want to make 
which aren’t included in the video  
(This is brief, and included so to introduce them as important things not 
covered by video). 
 
Actions (Part 1) Responsibility and timeframe 
Agree on content for introductory slides including: 
- length of video to include  
- how to incorporate additional 
information outside of scenarios  
Outcome: show all of video 
 
Outcome: Intro pres content: one slide at the 
beginning (us and our placements- MC to read 
names, we all wave), then 2-3 slides on the 
purpose of the session, the video and then 3 
slides with points d-e. We will need to refine 
timing. 
Prepare the introductory presentation slides (for 
Part 1 only) 
Alicia, Tambri, Jana – complete at course block 
Deliver the introductory presentation Alicia, Tambri (TBC) 
 
 
Part 2. Practical exercise (25-30 mins)  
Overview 
1. We will introduce a mock outbreak situation for a condition with a long 
incubation period, where a hypothesis generating/enhanced 
surveillance information questionnaire will need to be administered to 
obtain more information from a number of cases.  
2. As supporting information, our group will have developed information 
of three "types" of interview situations to illustrate the challenges 
which may arise (drawing from dot points in objectives), along with 
details of how cases being interviewed may behave or respond to the 
interviewer. 
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3. In a 10-15 minute break out exercise, each person in the MAE cohort 
2016 will each have the opportunity to conduct a 1:1 interview one of 
these "types" of cases. Our cases (interviewees) will be the 2015 MAE 
cohort (probably all).  
 
Structure 
1. Introduce an outbreak situation 
2. Provide a some background to the disease and hypothesis generating 
questionnaire to MAE2016 and let them read over it before they start 
(5 mins) 
We will mention that we’re happy to field questions if anyone is 
confused, but if this info is fairly straightforward and brief, reckon letting 
them read it themselves should be ok. 
Questionnaire will have approximately 5 exposure questions, plus 
collection of supporting demographics. Interviewers may need to work 
out possible acquisition period that they will need to ask questions 
about.  
Exercise will include directions toward intro statement ie: State who you 
are, where you are calling from and why you are calling and also 
suggest to have a prompt for the interviewer to thank interviewee for 
their time, and ask if more information was required could they be 
contacted again. 
We will provide MAE2016 with a calendar. 
 
3. Interviews 
- MAE 2016 cohort will each interview 1 MAE2015 who will have 
been prepped that they will be one of 3 “types” of interviewees 
(guidance information about this will be provided) 
- Will give MAE2016 some cheat notes to help them with their 
type of interviewee – ie/ give privacy text/calendar/a few words 
as to how to avoid a certain situation 
- Allow for 10-15 mins of interview time 
In the essence of time, as there are 13 in each cohort – we will pre-
allocate groups of interviewers and interviewees and will need to 
provide them with corresponding documents. Interviewers will receive 
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a generic questionnaire and a mock pathology form for the person they 
will be interviewing. Interviewees will receive some background to their 
illness, and suggested responses to possible exposure questions as 
well as guidance to some of the other interview behaviours we are trying 
to emphasise (concerns about privacy/oversharing and waffling/vague). 
 
Actions (Part 2) Responsibility and timeframe 
Decide on and develop mock outbreak situation. 
Suggest that we provide info on the pathogen of 
interest, an epi curve and a potential exposure period. 
Outcome: Hepatitis A - have observed an 
increased number of cases want to find out 
possible common sources of infection. 
Berries are going to be likely source. 
It might be worth really briefly reminding 
them about surveillance of notifiable 
conditions and the follow up of 
cases/clusters. It is less about the disease, 
more about having a hypothesis generating 
questionnaire to administer to a variety of 
interviewees. 
Agree on 3 scenarios to align with a.-c. Outcome: Agreed on A. privacy concerns, B. 
someone who has difficulties with recall, C. 
someone who is a waffler but who in the 
course of the interviewing actually 
incidentally provides valuable information.  
 
Develop interviewer information  To be prepared by Anthony, Craig and 
Tanyth, with Anthony leading this (see email 
attachments)  
May need to also develop hand-outs, with 
disease background and scenario. Complete 
this at course block – Alicia to lead and bring 
draft to course block. 
Develop interviewee information – these will be 
specific for each of the scenarios  
Anthony has developed questionnaire and 
interviewee briefs – refine at course block 
Find out the size of MAE2016 cohort (to work out 
number of interviewees required) 
Outcome: There are 13 in MAE2016 
Get agreement from other members MAE2015 to act 
as interviewees 
Alicia to do prior to course block. 
Prepare briefing information and conduct a briefing for 
2015MAE which will involve introducing the purpose 
of the exercise, what our expectations are and 
providing them with a short  
All. During course block 
Prepare a couple of slides to introduce the practical 
exercises – i.e. generic information about the 
"outbreak" 
Outcome: 1 slide to introduce exercise, other 
background in notes provided to MAE 2016. 
Prepare this at course block. 
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Part 3. Interactive feedback/reflection (20 mins) 
MAE2016 will be asked to reflect back their experiences to each other of 
interviewing person A, B, or C then we will come back together as a larger 
group. 
Structure may involve: 
 
1. Determining which MAE2016 was interviewing which "type" of 
interviewee, and have them come together in small groups 
2. In small groups for 5-8 mins briefly discuss each person “type”: key 
points/tips/pitfalls which were identified, maybe we need to encourage 
the group to come up with tips as to what worked, what didn’t work. It 
might be useful to have some guiding questions to keep the 
discussion on track. What were the features of the interview with that 
person? How did they behave? How did you respond? How 
successful was the interview? What would you do differently if you 
encountered this situation again?  
3. MAE2016 to report back to group as a whole about each person type. 
 
Actions (Part 3) Responsibility and timeframe 
Agree on and develop structure for feedback session Outcome: Will break out into small groups 
before coming back together 
Decide whether summary slides need to be prepared  Outcome: Unlikely to have time maybe hand-
out is better with top tips. 
Confirm at course block 
Prepare additional slides for this session Outcome: Unlikely to have time maybe hand-
out is better with top tips. 
Confirm at course block 
Determine whether we are required to obtain 
feedback on our teaching session from the MAE2016 
cohort 
Confirm at course block, develop small 
questionnaire if necessary. 
Jana to co-ordinate. 
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Appendix 2: Teaching Material for MAE 2016 cohort teaching 
session 
Teaching slides for the MAE 2016 cohort teaching session, 4th March 2016 
Surviving the Outbreak Interview
Alicia Arnott, Anthony Draper, Craig Thompson, 
Tanyth de Gooyer, Tambri Housen and Jana Lai 
 
2
The Team
• Anthony - OzFoodNet NT
• Alicia – Department of Health and Human Services 
(Communicable Disease) and Victorian Infectious 
Disease Reference Laboratory (VIDRL)
• Craig – National Centre for Immunization Research and 
Surveillance (NCIRS)
• Tanyth – Department of Health and Human Services 
(Environmental Health Unit / Water Program)
• Tambri – Médecins Sans Frontières, India
• Jana – Murdoch Childrens Research Institute, Lao PDR
 
Objectives of the Session
By the end of this session you will be able to;
• Understand and apply some key principles to enhance 
interviews as part of an outbreak investigation
• Create strategies to overcome three common challenges 
faced when interviewing cases
3
 
Key Learning
You will be provided the opportunity to gain practical 
experience to identify strategies for:
• maximising interviewee recall 
• keeping interviewees on topic
• handling interviewees privacy concerns raised during 
outbreak interviews
https://www.youtube.com/watch?v=O6gKLQpEkfY
4
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10 key principles
• Practice
• Find a quiet space
• Be non-judgmental
• Avoid leading the interviewee
• Accurately record responses
• Ensure confidentiality
• Gently re-direct
• Probe
• Use interpreters if required
• Thank the interviewee and explain how the information 
will be used
5
 
The Scenario
• You are an epidemiologist placed in the Victorian 
Department of Health.
• There have been a number of hepatitis A cases notified 
over the past few months.
• You have been asked to undertake a hypothesis 
generating questionnaire to determine possible exposure 
sources
6
 
You check Heymanns
• Hepatitis A – long incubation period with an average of 
28-30 days (range 14-50 days)
• Faecal / oral transmission
• Signs and symptoms 
– Diarrhea 
– Abdominal discomfort 
– Jaundice
– Fever
– Nausea / loss of appetite
Heymann, D. 2015. Control of Communicable Disease Manual. American Public Health 
Association Press, eISBN: 978-0-87553-274-5
7
 
We will give you….
• Outbreak brief 
• Pathology result 
• Calendar
• Screenshot from OzFoodNet
• Interview questionnaire 
• Symptoms
• Exposure information
8
 
Discussion Questions
• What were the features of the person that you 
interviewed?
• How did they behave?
• How did you respond?
• What you would do differently if you encountered this 
person again?
9
 
Objectives of the Session
Recap
• Understand and apply some key principles to enhance 
interviews as part of an outbreak investigation
• Create strategies to overcome three common challenges 
faced when interviewing cases
10
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Hand-outs: MAE 2016 cohort teaching session, 4th  March 2016 
 
Scenario 
You have just arrived at the Victorian Department of Health to take up a post 
as an epidemiologist. Your new manager - Dr Bilirubin – asks you to investigate 
a possible outbreak of Hepatitis A amongst the local population. 
  
 
 
Dr Bilirubin provides you with the names, contact telephone numbers and 
laboratory results that have just arrived for three individuals with laboratory 
confirmed Hepatitis A, as well as a questionnaire used by the public health unit 
to investigate outbreaks. Your task is to contact one of these cases and using 
the information provided to you, conduct an interview in an attempt to try and 
identify the potential source of infection. Dr Bilirubin also suggests you have a 
calendar handy when you call, and mentions as she walks away: “interviews 
are like a box of chocolates – you never know what you’re gonna get”. 
 
Important information about Hepatitis A - Occurrence and transmission 
The Hepatitis A virus replicates in the liver, is excreted in bile and shed in the 
stool. As such, transmission occurs predominantly via the faecal-oral route and 
the incidence of disease is higher in countries where hygiene and 
environmental sanitation are poor. Worldwide, most infection results from 
exposure to contaminated food or water. 
In industrialised countries such as Australia, infection with Hepatitis A is more 
likely to occur:  
- amongst household and sexual contacts of an acute case 
Hepatitis A notifications in Victoria:            
August 2015 - February 2016 
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- in childcare centres with children in nappies 
- following overseas travel to countries with endemic Hepatitis A (Asia, 
Africa, South-Pacific, Central and South America) 
- amongst injecting drug users 
- from outbreaks 
Although infrequent, foodborne outbreaks of Hepatitis A have occurred in 
Australia, including large outbreaks associated with consumption of 
contaminated raw oysters (1997) and semidried tomatoes (2009), and more 
recently, associated with frozen berries (2015). 
 
Incubation period and clinical illness 
The average incubation period is 28-30 days (range 14-50 days, or approx. 2-
7 weeks). The disease can vary from an asymptomatic illness lasting 1 – 2 
weeks to a severely disabling disease that can persist for several months. 
Approximately 10% - 50% of infected infants and children (< five years of age), 
and 70% - 95% of infected adults have recognisable clinical symptoms that 
initially include: fever, malaise, anorexia, nausea and abdominal pain, followed 
by jaundice, dark urine and pale-coloured stools. Testing of serum samples can 
provide serological evidence of recent Hepatitis A infection. During case follow 
up, the date of onset of jaundice is often used to determine the incubation (and 
exposure) period. 
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Scenario A – prompting memory recall 
. 
You are the interviewee, Indra Pina, aged 32 (DOB: 25 June 1983), resident of 
Melbourne. You were born in Australia but are of Indian 
heritage (your parents are Indian).  
You are very busy and have a poor memory. Your first 
response to every question is that “I Really can’t remember”, 
and emphasize that “it was a long time ago”. 
Mainly use the ‘history of illness’ and ‘details’ columns to 
guide your responses.  
Hopefully the interviewer will use a calendar, to remind you 
of weekend activities, public holidays or major events and 
prompt your recall. 
It is important that you disclose/confirm that you got jaundice on 14 February 2016. 
You may need to assist the MAE in determining the acquisition period (14-50 days prior 
to jaundice onset: 29 Dec 15 to 1 Feb 16) 
If the MAE says any ‘unusual’ terms (jaundice, acquisition period) ask for clarification. 
Please make sure that you allow the MAE16 to complete the interview in the allocated 
time. 
 
 
Symptoms Onset Date 
of 
Symptom 
History of illness 
Diarrhoea 
Yes   
 
10/2/2016 
(continued  
for 3 days) 
diarrhoea on the day after Indian Independence Day lunch ( 
January 26) but you put that down to spicy Indian food you ate at 
the lunch  
You remember feeling sick (nausea, headache) at work one day 
a week or so after that initial episode and vomited. Then the 
diarrhoea started after lunch. (When prompted.... It was awkward 
as you had a team meeting that day the director of your 
company attended....team meetings are usually on 
Wednesdays,....you had cake at the meeting for your Manager’s 
10 year anniversary....your manager said “10 on the 10th”...yeah 
it must have been Weds 10 Feb) 
Diarrhoea wouldn’t stop for 3 days (you were supposed to go out 
on Friday night (12 Feb) for a friend’s birthday. You stayed away 
from work for two days and had a temperature on Thurs. 
You woke up one Sunday remember that your mum said you 
had yellow eyes. (When prompted....you cancelled your 
Valentine’s day dinner that night and cried for 3 days. Confirm 
that it was 14 Feb if asked by interviewer). 
Your eyes were still yellow the next day when someone at work 
commented. That afternoon you went to the Dr and that’s when 
you got tested (had a blood sample taken). 
Nausea Yes 10/2/2016 
Vomiting Yes  10/2/2016 
Abdominal 
pain 
Yes    10/2/2016 
Jaundice Yes 14/2/2016 
Headache Yes 10/2/2016 
Fever Yes 11/2/2016 
Other Nil  
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Exposures 
Exposure Details Date(s) 
Did you travel overseas 
during your acquisition 
period? 
 No  
2008 Last time you 
were overseas 
was in January 
2008 to 
Mumbai. 
Did you attend any 
restaurants during your 
acquisition period?         
Yes  
There was an Indian Independence Day luncheon at 
a restaurant you went to (on Tuesday 26 January). 
You think the restaurant was called Bombay by Night. 
(Only disclose the following if the interviewer prompts 
your recall.... You went to breakfast with friends at the 
Top Paddock Café in Richmond and you had hot 
cakes with friends that had berries and fresh cream. 
You remember this because it because it tasted so 
good, especially as you tasted some of your friend’s 
Eggs Benedict and the sauce on the top tasted a bit 
strange...it was on the weekend before the 
Independence Day lunch because your friends were 
visiting all week from interstate). 
 
26/1/2016 
 
 
(23/1/2016) 
 
Did you attend any major 
sporting events during 
your incubation period 
where you ate take-away 
food?          
 Yes  
You went to the 1 day cricket one weekend in 
January at the MCG with your dad and watched the 
cricket which was Australia and India. 
(When prompted: Sunday January 17, and ate chips 
only.) 
(You also went to the Australian Open on Saturday 
30 Jan, but only remember this when asked the 
question below) 
17/1/2016 
Did you consume any 
foods containing frozen 
berries during your 
incubation period? 
Yes 
Mention you ate berries and cream “at the tennis”. (If 
the interviewer prompts you, say it was a Saturday 
and you saw the women’s final – a friend had a spare 
ticket. Confirm it was 30 Jan if asked)  
30/1/2016 
 
Did you consume any 
raw seafood/shellfish 
during your incubation 
period? 
No 
Vegetarian  
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Scenario B – Concerns about privacy 
 
You are the interviewee, Tony Fratelli, aged 54 
(DOB: 28/9/61), resident of Melbourne. You are a 
businessman who lives in Melbourne CBD. 
You are VERY concerned about why you are being 
contacted: how did you get my details? Why hasn’t 
the doctor called me yet? What is this information 
going to be used for?  
You even ask for the name of the interviewer and 
their position and phone number. You are reluctant 
at each question and continually seek assurance re: privacy and confidentiality. 
Mainly use the ‘history of illness’ and ‘details’ columns to guide your responses.  
 
Hopefully the interviewer will use a calendar, to remind you of weekend activities, public 
holidays or major events and prompt your recall. 
It is important that you disclose/confirm that you got jaundice on 14 February 2016. 
You may need to assist the MAE in determining the acquisition period (14-50 days prior 
to jaundice onset: 29 Dec 15 to 1 Feb 16) 
If the MAE says any ‘unusual’ terms (jaundice, acquisition period) ask for clarification. 
Please make sure that you allow the MAE16 to complete the interview in the allocated 
time. 
 
Symptoms 
Onset Date of 
Symptom 
History of illness 
Diarrhoea 
Yes   
 
10/2/2016 
(3 days 
duration) 
(Express some concern about the personal 
nature of this information that you are 
disclosing) 
Diarrhoea initially on Wednesday 10th 
February. Remembers feeling sick at work 
that day (nausea, headache) which made it 
hard to concentrate in an important client 
meeting. 
Diarrhoea wouldn’t stop for 3 days and 
your stomach was cramping a lot. You felt 
really hot on Thurs 11, you could have had 
a fever, but it might have just been a hot 
day. 
When you woke up on Sunday 14 Feb, 
your wife told you that you had yellow 
eyes.  
Your eyes were still yellow on the Tuesday 
of that week (16 Feb) and your wife 
insisted she take you to the doctor.  
That afternoon you went to the Dr and 
that’s when you got a blood sample taken. 
 
Nausea Yes 10/2/2016 
Vomiting No  
Abdominal 
pain 
Yes  10/2/2016 
Jaundice Yes 14/2/2016 
Headache Yes 10/2/2016 
Fever Yes 11/2/2016 
Other Nil  
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Exposures 
Exposure Details Date(s) 
Did you travel overseas during 
your incubation period? 
 No  
(Ask why this is important and how this relates 
to having Hep A) 
Last time you went overseas was in December 
2014 to London. 
2014 
Did you attend any restaurants 
during your incubation period?         
Yes  
(Indicate your concern that you don’t want this 
information to get back to the restaurant, 
because you frequently have business 
meetings there) 
Went to restaurant at Crown Casino on Fri 23 
Jan. Ate steak tartar, there was a raw egg on 
top. 
23/1/2016 
Did you attend any major 
sporting events during your 
incubation period where you ate 
take-away food?          
 Yes  
Went to the cricket at the MCG on January 17 
and which was Australia and India. Was in a 
corporate box, but only had beer. (You might be 
concerned that the Hepatitis might be related to 
drinking, also ask that they don’t mention 
anything to his wife as he is supposed to be 
reducing how much he drinks) 
Was in a corporate box at the Australian Open 
tennis on the last Sat for the women’s final (30 
Jan) and ate loads of canapés and had some 
red wine. (Reiterate drinking concern) Rattle off 
all the canapés you can think of and at the end 
also mention they had big sundae glasses full 
of berries and cream. 
Cricket Sun 
17 Jan 
Tennis Sat 
30 Jan 
Did you consume any foods 
containing frozen berries during 
your incubation period? 
Yes 
Berries and cream at the Australian Open. 
30/1/2016 
 
Did you consume any raw 
seafood/shellfish during your 
incubation period? 
No 
Allergic to shellfish  
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Scenario C – Off topic interviewee 
. 
You are the interviewee, Wendy de Waffler, aged 
25 (DOB 29 Jan 1991), who is a young single 
mother from Balart. You have an opinion on just 
about everything and are easily side tracked.  
You love a chat and will easily stray away from the 
questions you are asked. You will not initially 
respond yes or no but will embark on wild and 
elaborate stories. Waffle on a bit but the responses 
you need to provide are below. 
Mainly use the ‘history of illness’ and ‘details’ 
columns to guide your responses.  
Hopefully the interviewer will use a calendar, to 
remind you of weekend activities, public holidays or major events and prompt your 
recall. 
It is important that you disclose/confirm that you got jaundice on 14 February 2016. 
You may need to assist the MAE in determining the acquisition period (14-50 days prior 
to jaundice onset: 29 Dec 15 to 1 Feb 16) 
If the MAE says any ‘unusual’ terms (jaundice, acquisition period) ask for clarification. 
Although we encourage you to free style a bit, please make sure that you get the key 
food items and exposure dates across and allow the MAE16 to complete the interview 
in the allocated time. 
 
Symptoms Onset Date 
of Symptom 
History of illness 
Diarrhoea 
Yes   
 
10/2/2016 
(3 days 
duration) 
Diarrhoea on Wednesday 10th February. 
Remember watching My Kitchen Rules and 
having to run to the toilet. Had a headache 
that day, but didn’t think it was unusual – 
always have a headache (the kids drive you 
crazy!) 
Diarrhoea wouldn’t stop for 3 days. 
Woke up on the Sunday morning and you 
boyfriend told you that you looked yellow. 
Remember it was Sunday morning of 
14/2/2014 because it was Valentine’s Day. 
Went to the Dr on the 15/2/2016 and got 
tested because that was the day that the 
free bulk billing Dr was open so you waited 
until then. 
 
(You also had a headache on 30 Jan – 
you’d been out the night before for your 
birthday). 
 
Nausea Yes 
Always feels 
nauseous 
Vomiting No   
Abdominal 
pain 
Yes    10/2/2016 
Jaundice Yes 14/2/2016 
Headache Yes 10/2/2016 
Fever Yes 11/2/2016 
Other 
Yes – go nuts and 
mention whatever 
you like 
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Exposures 
Exposure Details Date(s) 
Did you attend travel overseas 
during your incubation period? 
 No   
Never been overseas – feel free to waffle on 
about how she always wanted to go 
somewhere but then you had kids. 
 
Did you attend any restaurants 
during your incubation period?         
Yes  
Went to Sizzler on Friday January 29th because 
it was your birthday. Waffle on about what you 
ate, you ate from the salad bar and had loads of 
soft serve for dessert. Went to a pub 
afterwards. 
29/1/2016 
Did you attend any major 
sporting events during your 
incubation period where you ate 
take-away food?          
 Yes  
You took the train to Melbourne and went to the 
Australian Open for the women’s final (the last 
Saturday in January) and ate about 10 cups of 
berries and cream. You go every year and get a 
ground pass and eat the berries and cream, 
except this year your boyfriend took you as a 
surprise for your birthday to Rod Laver area. 
30/1/2016 
 
Did you consume any foods 
containing frozen berries during 
your incubation period? 
Yes 
Berries and cream at the Australian Open. 
Before you went to the tennis your boyfriend 
made you a smoothie at home on 30 January 
because you were hangover after your birthday 
– you are pretty sure the smoothie had frozen 
berries (dunno how long they had been in the 
freezer), but he did make you a fried egg (eggs 
are dodgy, right?). 
30/1/2016 
Did you consume any raw 
seafood/shellfish during your 
incubation period? 
Yes 
Went with the whole family to the beach on 
New Year’s Eve in Portland Victoria and ate 
raw oysters. Your brother bought them from 
Coles in Portland, they could have been a bit off 
because they tasted a bit slimy. 
31/12/2016 
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Appendix 3: Evaluation of MAE 2016 cohort teaching session  
For each session, please indicate below the extent to which you agree with the following statements: 
 
Session 1 -  
Strongly 
Disagree 
Disagree 
No 
Opinion 
Agree 
Strongly 
Agree 
The session content was informative      
The instructor presented the material 
clearly 
     
The methods used for delivering the 
topic were appropriate 
     
I learnt something I didn’t know 
before the session 
     
The session allowed me to engage 
with the content 
     
I felt comfortable to ask questions 
when I didn’t understand something 
     
 
How do you think this session could be improved? Any other comments? 
 
 
Session 2 -  
Strongly 
Disagree 
Disagree 
No 
Opinion 
Agree 
Strongly 
Agree 
The session content was informative      
The instructor presented the material 
clearly 
     
The methods used for delivering the 
topic were appropriate 
     
I learnt something I didn’t know 
before the session 
     
The session allowed me to engage 
with the content 
     
I felt comfortable to ask questions 
when I didn’t understand something 
     
 
How do you think this session could be improved? Any other comments? 
 
Session 3 -  
Strongly 
Disagree 
Disagree 
No 
Opinion 
Agree 
Strongly 
Agree 
The session content was informative      
The instructor presented the material 
clearly 
     
The methods used for delivering the 
topic were appropriate 
     
I learnt something I didn’t know 
before the session 
     
The session allowed me to engage 
with the content 
     
I felt comfortable to ask questions 
when I didn’t understand something 
     
 
How do you think this session could be improved? Any other comments? 
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Appendix 4: Lessons from the field teaching session: Estimation 
of vaccine coverage in resource poor settings 
Vaccine coverage – Select, wait and ?? 
 
Lesson from the Field Overview 
Using vaccine coverage as a basis, this lesson will take you through how to 
select a representative sample from a target population in a remote area of a 
resource limited country using complex sampling methods. In addition you will 
also be shown how to weight your sample prior to data analysis and be exposed 
to the various methods of vaccine coverage estimation. 
 
This lesson is split into two parts; Part A focuses on sampling and common 
methods related to vaccine coverage estimation, whilst Part B works through 
an example of collating/extracting data from real field sources and other 
methods for vaccine coverage estimation. 
 
Learning objectives: 
By the end of this LFF you should be able to: 
1. List various methods of estimating vaccination coverage 
2. Explain terms associated with sampling; target population, sampling 
population, enumeration areas, primary sampling unit, secondary sampling 
unit, sampling frame. 
3. Understand what is meant by complex sampling methods and be able to 
explain the single-stage cluster design in detail. 
4. Construct a simple random sample using probability proportional to size 
5. Calculate sampling weights from survey data 
6. Conduct a sensitivity analysis of survey prevalence estimates and interpret 
the findings 
7. Understand the complexities of collating and extracting field 
epidemiological data in resource limited settings 
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Part A  
The Scenario 
 
You are an MAE student place with Medicines Sans Frontiers in a remote area 
of Laos and have been asked to conduct a household survey to determine 
vaccine coverage in the district you are based.  
 
Vaccine coverage is an estimate of the proportion of the population who have 
been vaccinated.  
 
While the government established an Expanded Program of Immunisation 
(EPI) in 2013 with the aim of vaccinating all children under 5 years of age 
according to the national immunization schedule, repeated outbreaks of 
pertussis and measles in the district has led to concern that the nationally 
published immunisation coverage figures are over-estimated. 
 
Furthermore, during a measles outbreak response that you led in the district as 
part of your MAE you found out that the population in remote villages of the 
district have some strong cultural beliefs that my affect immunization uptake. 
One such belief is that measles is a normal childhood illness and all children 
should get measles in order to strengthen their body against other illness and 
ensure they grow strong and resilient. 
 
The medical coordinator (MedCo) has asked you to conduct a vaccine 
coverage survey as your epi project to fulfil your MAE requirements and provide 
them with much needed accurate estimates of vaccine coverage. 
 
You start by conducting a quick literature scan on how to conduct a vaccine 
coverage survey and realize that one of the main issues is going to be 
sampling. You understand the importance of a representative sample and start 
thinking of some of the biases that you must consider when designing your 
sampling frame and method. 
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As a refresher, here is a list of various the forms of sampling related bias 
with a brief description of how they are introduced. 
 
Sampling error  
inappropriate number or cluster size is chosen for the population 
Selection bias  
Sampling frame – if there are differences in vaccine uptake in individuals included in 
the sample and those excluded from the sample 
Sampling procedures – non-probability sampling can introduce bias 
Poor sampling procedures at field level  
Information bias  
Missing data and the inappropriate handling of missing data 
Inaccurate reporting by participants 
Inaccurate recording by survey enumerators 
 
 
Your field supervisor has referred you to the WHO manual for EPI, chapter 7 
of which discuss in detail how to conduct an EPI coverage survey.  
 
Suggested reading 
World Health Organization, 2015. Vaccination Coverage Cluster Surveys: 
Reference Manual, Version 3, working draft updated July 2015. World Health 
Organization: Geneva 
http://www.who.int/immunization/monitoring_surveillance/Vaccination_covera
ge_cluster_survey_with_annexes.pdf?ua=1 
Pages 3-8 provide some good background info on measuring vaccine 
coverage. The impact of bias highlighted in Task 1 coverage estimates is 
described on page 9 
 
Task 1: From the reading list some of the different ways of calculating vaccine 
coverage and provide a brief explanation of where the data comes from for 
each method. Think about which method you would feel most appropriate for 
estimating vaccine coverage in a district in Laos. 
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Administrative reports  
Reliant on administrative data for both total population and vaccinations given at 
health facilities 
This method often overestimates the true vaccine coverage in the population as 
there are often errors in the recording of vaccinations, compiling of this data and 
doesn’t account for changes in the population 
 
Written record/verbal surveys 
Variety of survey options; simple random sample survey, lot quality assurance 
sampling, cluster surveys. Cluster sampling is now the method of choice for EPI 
surveys. 
Cluster surveys 
Using an appropriate sampling frame for the population, a defined number of clusters 
in the population is chosen and all people in that cluster are surveyed, creating a 
sampling unit 
Probability sampling 
Can be population based (clusters are villages) or school based (clusters are primary 
schools) 
 
Biomarker surveys 
Biological samples (generally blood, but sometimes oral fluid) are collected from the 
population and tested to measure the presence of antibodies of interest.  
Useful for population-level protection but can be difficult to validate coverage or 
vaccination program performance 
 
 
 
 
After gaining some understanding of the different methods used in estimating 
vaccine coverage you understand that conducting a household coverage 
survey is the most appropriate method for you to use in this remote area of 
Laos.  
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After discussion with the MedCo and your epi supervisor you have established 
the following 
 
Primary research question 
Are survey results of vaccine coverage in Feuang District, Vientiane Province, 
Lao PDR consistent with administrative coverage estimates? 
 
Specific objectives 
1. To estimate vaccine coverage of all children aged 6-59 months for all 
vaccines included in the national EPI using household survey method. 
Stratified by rural/urban 
2. To estimate vaccine coverage of all children aged 6-59 months for all 
vaccines included in the national EPI using administrative methods. 
Stratified by rural/urban 
 
You now consider the study design required in order to meet these goals.  
 
You define your target population as:  
All children aged 6-59 months in Feuang District, Vientiane Province, Lao PDR 
 
The Feuang District population is 589 127, with the ≤5 years of age estimated 
at 8% of the total population. You visit the district health office and review the 
administrative immunisation coverage estimates for June 2016.  
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Below is a table of data collected from administrative reports of the number of 
children ≤5years of age vaccinated for measles and the total ≤5 year old 
population in each village. 
 
Village Children 
vaccinated 
Population 
Number 
Anou 1250 1406 
Sikhai 5120 5368 
Bor O 2221 1883 
Tardthong 5390 5932 
Mai 4170 4761 
Khountathong 7179 7472 
Kaoliao 5299 5577 
Nongniew 4240 4779 
Sisavath 5279 5652 
Vungma 4398 4301 
Total: 44546 47130 
 
 
Task 2: What is the vaccine coverage of measles in Feuang District using 
administrative data? 
 
 
Calculate the total number of children vaccinated/total number of children in the 
population 44546/47130 = 94.5% 
 
Or  
 
Calculate separately for each village then average  
= 95.6% 
 
 
 
 
Suggested reading 
Nath, D. and Patowari, B. 2014. Estimation and comparison of immunization 
coverage under different sampling methods for health surveys. International 
Journal of Population Research. Published online 7 August 2014. (p 1-2)  
https://www.hindawi.com/journals/ijpr/2014/850479/ 
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Here we list some different sampling designs for vaccine coverage 
surveys in resource-limited settings. 
Non-probability sampling  
Choose a starting point and select households until the desired quota          (7 
households per cluster) is obtained. 
Probability based sampling  
The probability of each child being selected is quantifiable. 
Cluster sampling -  
Systematic random sampling – first unit is selected randomly and the rest selected 
according to a predesigned pattern 
Lot quality assurance sampling 
A lot is defined as a population area assigned to a health unit, a health centre or health 
records within a health centre. The sample is drawn from the lot. This method is not 
recommended for use in a one-off survey but rather when repeat surveys are required. 
 
 
  
    
  
 
Chapter Six: Teaching                                                Page 316 
 
 
Task 3: Define the following terms 
 
Sampling Frame: 
Complete list of all sampling units from which the sample will be selected (entirely 
covers the target population) 
 
Cluster: 
A group of households/communities/villages or census enumeration areas that are 
marked by a geographical or administrative boundary. 
 
Enumeration Area: 
A defined geographical area to conduct the survey 
 
Primary Sampling Unit: 
In a multi-stage survey, the sampling unit of the first stage of selection 
 
Secondary Sampling Unit: 
In a multi-stage survey, the sampling unit of the second stage of selection 
 
Sampling Interval: 
The interval in a population to get the desired sample size for the study design 
 
Strata 
A sub-group in a population,  
It can be demographic e.g. ethnicities, sex, age groups 
Geographic – district, rural/urban 
 
Design Effect 
A measure of variability introduced as a result of not using a simple random sample. 
The ratio of the variance within the chosen sample to the variance that would have 
been present in a simple random sample of the same size. The design effect in 
sample size calculation tells us how much to inflate the sample size in order to 
account for the loss of precision that clustering brings. 
 
Non-response inflation factor 
A factor that is calculated to account for non-respondents in the sample size 
calculations, 
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Your sample size 
Recommended readings (not necessary reading for this exercise - I give you 
the sample size. Good reference material should you have to ever do 
this).http://www.who.int/immunization/monitoring_surveillance/Vaccination_co
verage_cluster_survey_with_annexes.pdf?ua=1 
Specifically for EPI surveys you can refer to page B1-2 thru to C-2  
 
Dalisay, S et al. 2013. Developing a master sample design for household 
surveys in developing countries: A case study from Bangladesh in Survey 
methods: Insights from the field. http://surveyinsights.org/?p=2151 
 
 
You have the help of an external statistician and after establishing your desired 
inferential goals she calculates the sample size for you. 
 
The inferential goals you set include:  
- Precision of 0.05, expressed as 95% confidence intervals (CI) 
- The probability of making a type I error1, expressed as α (alpha) is set 
at 5% 
- The probability of making a type II error2, expressed as β (beta) is set 
at 80% 
- Non-response is calculated at the standard 10% 
- Administrative EPI coverage is reported at 85% for this district 
 
Your sample size estimation is 980 children aged 6-59 months. Within the 10 
villages we decide to select 40 clusters of 33 households. You will approach all 
children in your cluster. An estimated 1320 households will be interviewed in 
order to capture 980 children. 
 
                                               
1 Probability of a Type I error refers to the probability that the hypothesis test will declare the 
difference to be statistically significant when in truth there is no underlying difference. (WHO, 
2015) 
2 Probability of a Type II error refers to the probability that the hypothesis test will declare the 
difference to be not statistically significant when in truth there is a significant difference. (WHO, 
2015) 
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Sampling Frame 
You are fortunate to have national census data from 2012. The census was 
conducted with funding from the World Bank enabling the GPS mapping of 
survey enumeration areas. You therefore have a list of all villages, their Aldeia 
(smaller administrative units) and urban centres with corresponding 
populations.  You decide to use this census as your sampling frame. 
 
 
Task 4: List some limitations associated with using the 2012 census data 
as your sampling frame. 
 
 
Data is dated 
May have been large population displacements or in/out migration of people 
Tribal or minority populations that may have been missed in the census will not be 
represented 
If there is a large population that object to being on a census because they do not 
recognise the current government this can have an impact on population estimates (this 
was the case in Timor-Leste and is the case in some parts of India) 
In the case of using dated census data be cautious of applying population growth 
factors, these may be inaccurate. 
 
 
 
You assess the context and note there has been no reported population 
displacement or substantial in-migration or out-migration in the district. The 
area is politically stable so you feel the census, although dated- offers the best 
sampling frame you will find short of conducting your own census, which MSF 
does not have the resources for. 
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Suggested reading 
You return to your WHO manual and read pages 41 – 42 on using cluster 
sampling and Annex D – pages D1-D7 an example of systematic random 
cluster selection using probability proportional to size. 
http://www.who.int/immunization/monitoring_surveillance/Vaccination_covera
ge_cluster_survey_with_annexes.pdf?ua=1 
 
 
Task 5: Open the file: CensusData.xlsx and following the steps highlighted in 
the reading and using population proportional to size randomly select 40 
census enumeration areas as clusters for your survey. For the purposes of this 
exercise Do not worry about stratifying for rural/urban or combining and dividing 
EAs, just select the clusters using the census list as it is. 
 
 
Write the names of the first 5 villages you selected in this box 
 
 
 
 
 
 
 
 
 
 
 
 
These are your randomly selected Primary Sampling Units that you will visit 
to conduct the survey.  
 
All goes well with the survey and you have a long list of lessons learnt for your 
bound volume. Now it is time to analyse the data. You have collected your data 
on tablets so have immediate access to a nice complete dataset. It is now time 
to refer to your previously constructed data analysis plan. 
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On conducting the initial descriptive analysis (after cleaning and coding your 
data) you now must weight your data in order to calculate representative 
vaccine coverage estimates for the target population.  
 
You note that your urban/rural distribution is different from that in the census 
and so you weight your sample accordingly in order ensure that it is 
representative. 
 
 
Suggested reading  
You return to your WHO manual and read pages 73 on calculating weights for 
analysis 
http://www.who.int/immunization/monitoring_surveillance/Vaccination_covera
ge_cluster_survey_with_annexes.pdf?ua=1 
 
And 
 
Bethlehem, J. 2009. Applied survey methods: A statistical perspective. 
http://www.applied-survey-methods.com/weight.html 
 
 
The sampling weight is the inverse of the probability of selection. 
1 / (number of individuals in the sample / the population size) 
 
 
The stratification weight is the inverse of the probability of the probability of 
selection by strata 
Population proportion / sample proportion 
 
 
Task 6: Follow the steps highlighted in the reading to calculate sampling 
weights based on the given population and sample data 
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Table:   Stratification weights by stratum, Vaccination Coverage Survey, Feuang District, 
Vientiane Province, Lao PDR 
Stratu
m 
Children  
≤ 5 years 
in  
the 
Populatio
n 
Populatio
n 
proportio
n 
Children 
≤ 5 years of 
age  
in the sample 
Sample 
Proportio
n 
Stratificatio
n 
weight 
Rural 71010 0.71 842 0.81 0.88 
Urban 28842 0.29 198 0.19 1.53 
Total 99852  1040   
 
 
A sensitivity analysis can be conducted by calculating the vaccine coverage 
estimates with and without weighting. This will show you the impact weighting 
has on your estimates or if your sample was self-weighted due to the sampling 
design.  
 
Below is an example of a sensitivity analysis of weighted and un-weighted 
results. I have included additional weighting including weights for cluster 
selection. 
 
Cluster weight is the inverse of the probability of each cluster being selected 
= 1 / (number of households in the cluster x the number of clusters / total 
number of households) 
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Table: Proportion of fully vaccinated children, allowing for the weights, stratification and 
clustering, Vaccination Coverage Survey, Feuang District, Vientiane Province, Lao PDR 
 
 
Fully vaccinated 
children 
% 
 
95% CI  
 
Simple proportion  
+sampling weight 
+sampling weight +clustering  
+sampling weight +clustering+ stratification 
60.44 
62.32 
62.32 
65.96 
0.59-0.62 
0.61-0.64  
0.60-0.65  
0.64-0.67   
CI = confidence interval                       
 
 
Task 7:  Make a statement on the impact weighting has had on vaccine 
coverage estimates. 
 
 
Not considering sampling design can lead to inaccurate estimations – in this case it 
would lead to an under-estimation of vaccine coverage. 
 
 
 
 
 
Your estimates for vaccine coverage showed that indeed the administration 
figures are over-inflated. Your team decides to use the results of the survey as 
an advocacy tool for improved EPI implementation in this district in order to 
decrease morbidity and mortality from preventable outbreaks. A discussion on 
community sensitization and health education programs is also commenced in 
collaboration with the MoH service providers with the aim of improving vaccine 
uptake. 
 
I have added a do file on sample weighting for your reference and files in case 
you find yourself doing a household survey one day :-) 
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Part B  
After completing your household survey, a new vaccine (PCV13) has just been 
introduced and the information on coverage of this vaccine has not been 
collected due to various logistical constraints. 
 
To get the best estimate with your limited resources, you plan to find this data 
administratively. Luckily, one of your Lao colleagues worked previously in 
district health centres and informs you of the possibility there may be village 
immunisation registries with the data you require held at health centres. So you 
organise to go to a nearby health centre to have a look. 
 
Upon arriving at the health centre, you find that there are indeed village 
immunisation registries recording PCV13, in a line list format.  
 
 
Task 8: What questions would you ask staff to find out more about this data? 
 
 
Example questions: 
Do you hold all villages for the district of just some of them? 
Which villages do you look after? 
Do all children come here to receive vaccination? 
If children go somewhere else to receive vaccination how do you get their data? 
Are any of the books missing? 
How far back do your records go for the village? 
What is the process of a child receiving vaccination? Passive/Active? 
 
 
Talking to staff you find out that there are multiple books for each village as 
they received a few new books in the past few years. This is a problem as 
PCV13 was only introduced in 2013 and during this time there have been at 
least two versions of the immunisation registry distributed to health centres and 
no clear instructions were given. Also, you find out PCV13 started nationally in 
October 2013, but not all health centres started using it in October 2013.  
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Task 9: What additional questions would you like to know about the data 
contained in the registries? 
 
 
Example questions: 
When did you start giving PCV13? 
How do you record the children in the books? 
When did you receive the new books? 
What did you do with all the books? 
 
 
 
Now you take a look at the registries. Additional information, PCV13 is given at 
4, 6 and 14 weeks, but commonly it is given at 2, 3 and 4 months to match 
Pentavalent vaccine. A catch up campaign was also conducted for children <12 
months of age when the vaccine was started.  
 
You have access to pictures of 3 types of books, oldest (Attachment A), old 
(Attachment B) and new (Attachment C) book.  
 
 
Task 10: Circle the data that you are unsure about and also write down any 
other questions that you may have for staff after you have seen the books, 
either to verify what they have told you or additional new questions. 
 
Example additional questions 
Why have some children received PCV before October 2013? 
In the oldest book, there are dates that are post-PCV introduction, how did you record 
PCV administration? 
Which children were moved from the old book to the new book (if any)? 
How come some children have PCV dose 3 recorded and none prior? 
 
 
So now you have worked out what the health centre is doing with their 
immunisation data, you can amalgamate it with the population data you have 
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for each village by <5 year olds. The criteria for whether a child is considered 
vaccinated or not are: 
 
 
 
Below is a line list of 20 children for children from a village in your district. The 
population data for the village is children <5 years of age = 100. 
 
Village District Sex DOB PCV1 PCV2 PCV3 
Kaoliew Feuang M 28/10/2013 17/12/2013 31/01/2014  
Kaoliew Feuang M 30/08/2013 25/10/2013 25/11/2013 25/12/2013 
Kaoliew Feuang F 31/08/2013 17/10/2013 25/11/2013 20/01/2014 
Kaoliew Feuang F 11/11/2013 11/03/2014 2/06/2014 7/08/2014 
Kaoliew Feuang M 3/12/2013 20/01/2014   
Kaoliew Feuang F 6/01/2014 21/02/2014 11/04/2014 10/06/2014 
Kaoliew Feuang M 23/10/2012 23/01/2014   
Kaoliew Feuang M 3/01/2014 20/03/2014 21/05/2014  
Kaoliew Feuang F 23/01/2014 6/01/2014 8/02/2014  
Kaoliew Feuang F 3/03/2014 22/04/2014 22/05/2014 23/06/2014 
Kaoliew Feuang M 18/09/2013 8/05/2014   
Kaoliew Feuang F 20/09/2013 4/11/2013 12/12/2013 20/01/2014 
Kaoliew Feuang F 10/12/2013 4/02/2014 5/03/2014 30/05/2014 
Kaoliew Feuang M 26/04/2014 12/06/2014 17/07/2014  
Kaoliew Feuang M 30/07/2014 15/09/2014 15/10/2014  
Kaoliew Feuang M 16/06/2014 1/08/2014 1/09/2014  
Kaoliew Feuang F 2/07/2014 18/08/2014 18/09/2014 20/10/2014 
Kaoliew Feuang M 30/06/2014 25/08/2014   
Kaoliew Feuang M 11/12/2014 30/01/2015 1/03/2015  
Kaoliew Feuang F 13/01/2015 2/03/2015   
 
Task 11: What is the PCV13 coverage in that village in May 2014 and October 
2014 for children <5 years of age? 
 
 
May 2014 
10/100 = 10% 
October 2014 
16/100 – 16% 
 
    
  
 
Chapter Six: Teaching                                                Page 326 
 
 
 
After leaving the health centre, you reflect on your discussions with staff and 
the routine immunisation process.  
 
 
Task 12: Can you also foresee any issues when analysing the data? 
 
 
Example questions: 
What if there is no DOB? 
What happens if there are duplicates? 
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I hear, I know. 
I see, I remember 
I do, I understand 
               Confucius 
